EVOLUTION OF PAIN AT THREE MONTHS BY ORAL RESVERATROL IN PRIMARY KNEE
OSTEOARTHRITIS : A MULTICENTER, DOUBLE-BLIND, RANDOMIZED, PLACEBO-
CONTROLLED TRIAL

ACRONYM: ARTHROL

Réf projet: P150938 / ANSM: N° ID RCB : 2016-A00753-48

Version N°1.1 of 14/12/2016

Coordinating Investigator / Scientific Director

Prof. Francois RANNOU, M.D., Ph.D.

Service de Rééducation et de Réadaptation de I’ Appareil Locomoteur et des Pathologies du Rachis
Hopitaux Universitaires Paris Centre - Groupe Hospitalier Cochin

Assistance Publique — Hopitaux de Paris

27, Rue du Faubourg Saint-Jacques, 75014 Paris, FRANCE

Tel +33 1 58 41 25 35

Fax +33 158 412545

francois.rannou@aphp.fr

Dr. Christelle NGUYEN, M.D., Ph.D.

Service de Rééducation et de Réadaptation de I’ Appareil Locomoteur et des Pathologies du Rachis
Hopitaux Universitaires Paris Centre - Groupe Hospitalier Cochin

Assistance Publique — Hopitaux de Paris

27, Rue du Faubourg Saint-Jacques, 75014 Paris, FRANCE

Tel +33 1 58 41 29 45

Fax +33 1 58 41 28 35

christelle.nguyen2@aphp.fr

Methodologist
Prof. Isabelle Boutron

Centre d'Epidémiologie Clinique
Centre de Recherche Epidémiologie et Statistique Sorbonne Paris Cité (CRESS-UMR1153)

ARTHROL protocol, version 1.1 of 14/12/2016 1/50




INSERM / Université Paris Descartes

Hopital Hotel-Dieu, 1 Place du Parvis Notre-Dame, 75004 Paris, FRANCE

Tel :+33 1423478 33

isabelle.boutron@htd.aphp.fr

Sponsor
Assistance Publique - Hopitaux de Paris (AP-HP)

By delegation: Clinical Research and Development Department (DRCD)

Hoépital Saint-Louis

1, Avenue Claude Vellefaux, 75010 Paris, France
Chef de Projet : Sylvie Prieur

Tel +33 144841792

Fax +33 144 841701

sylvie.prieur@aphp.fr

Entity responsible for monitoring research

Unité de Recherche Clinique (URC) Paris Descartes Cochin

GH Cochin — Hopital Tarnier

89 rue d’Assas

75006 PARIS

Chef de Projet: Alexandra Bruneau
Tel +33 15841 12 13

Fax+33 158411183
alexandra.bruneau@aphp.fr

Entity responsible for investigational products circuit :

Département Essais cliniques de I’AGEPS
Pharmacist: Dr Blandine Lehmann

Chef de projets : Chrystelle Frappesauce
Tel: +33 1 46 69 14 02

ARTHROL protocol, version 1.1 of 14/12/2016

2/50



2.1
2.2
23
24
2.5

4.1
4.2
43
4.4
4.5

4.6
4.7
4.8

5.1
52
53

6.1
6.2

6.3

8.1
8.2
8.3

9.1
9.2
9.3
94
9.5
9.6
9.7

10

10.1
10.2
10.3
10.4

CONTENTS

] 807 017 17N 2 5
SCIENTIFIC JUSTIFICATION FOR THE RESEARCH ......ccooottitimeeeirinrerenessssssnsersssnssssnes 8
HYPOTHESIS FOR THE RESEARCH.......ueiieiiettitteseeeeeeeesieseeeaeseeettanseseesseesasssaneessessassannnaseseeseesnsnnnns 8
DESCRIPTION OF KNOWLEDGE RELATING TO THE HYPOTHESIS FOR THE RESEARCH .......uuvieeeeiieevennnnn. 9
JUSTIFICATION OF THE RESEARCH ....uuiiiiieetutteieeeeeeeeetteeeeeeeeeetaeeeseessesaaaaeeesssssssannnseesseeessnnnnss 9
o 1Y N 0 =) 20 1 A4 1M
SECONDARY OBJECTIVES....cttuutttttuteeieuntesesteeesusneeeeasneesasaeesesaaseretesssneeeetneeeesnaeesenaeeeesnnns 1M1
PLAN FOR THE RESEARCH .......ccttttuuiiiiiiriernsnssssssriesnssssssssersssnssssssserreesssnsssssseressnsssnnns 12
CONCISE DESCRIPTION OF THE PRIMARY AND SECONDARY ASSESSMENT CRITERIA........cccuveeeennnnnens 12
DESCRIPTION OF RESEARCH METHODOLOGY «..cctteetuniitneetniesteeeneeeanessansesssesnsseneesansesnsesnsseansesnnss 13
PROCEDURE FOR THE RESEARCH .......cectemeeuiiiiirerrnsssssssrsersssnsssssssrresssssssssssssesessssssnnns 14
) 21 0210 1 () . 15
INCLUSION AND RANDOMIZATION VISIT ...vuuuueieesiietustneeeeeeeesssnseseesssessssnnsseessssssssnneeeessesrennnnns 15
FOLLOW-UP SELF-ADMINISTERED QUESTIONNAIRES ......uiiiiiietttieeeeereeresnsnseeesseeesninnseesesseesrsnnnnns 16
DD 0) S S 2] 2N @) & 16
EXPECTED LENGTH OF PARTICIPATION AND DESCRIPTION OF THE CHRONOLOGY AND DURATION OF THE
R 2y 2N ) = FR 17
TABLE OR DIAGRAM SUMMARISING THE CHRONOLOGY OF THE RESEARCH .......ceevivvivvinieeeeeeeeevinnnnn. 17
DISTINCTION BETWEEN CARE AND RESEARCH........ccvuuuuuteeeeiiesttnneeeeeseestennnseeesessestnnneesseseessnnnnns 17
TERMINATION RULES ..etuitunettniienieeteestaeteaeeetsseaassaneesassssanssenssean s saasesssesnssenseeassesasesnsseanssrnnss 18
ELIGIBILITY CRITERIA ........ccittttittmmuiririressssssssirseessssssssssesessssssssssereesssnnsssssssesessnnssnnns 19
INCLUSION CRITERIA. . .uutituniittieeneetneeeaeeaessaeeeaeesaes st ssea e s s s eea s saa s san s eeasssnnseansseanessnnsrennasanns 19
EXCLUSION CRITERIA . .....ctuuetttietneetteeeteeeaessaesaassan e san s sansaansseaassan s sasesaassanseeansssansasnsennsrenss 19
RECRUITMENT METHODS ... cetttietuettteetteesaeetsessassaneesan s sansesasseaassan s sasesaseensseansssanseensernsrenss 20
EXPERIMENTAL PRODUCTS ADMINISTERED TO RESEARCH PARTICIPANTS...... 20
DESCRIPTION OF THE EXPERIMENTAL PRODUCTS .....uuuiituneeeetteeessaseesesnssessanseesssnassessnnssessnnsssesnns 20
AUTHORISED AND PROHIBITED TREATMENTS (MEDICINAL, NON MEDICINAL, SURGICAL), INCLUDING
R SR 0) Y023 0] (07N N (01 21
METHODS FOR MONITORING COMPLIANCE WITH THE EXPERIMENTAL PRODUCTS .....uoivvunierrnnnaeenn. 21
ASSESSMENT OF EFFICACQCY ..ciiiiietteeiiiiireeinssssssssriessssssssssiemmmsnssssssreessssssssmnsnn. 21
STATISTICAL ASPECTS ..iiieeeeuiiiiritreenessssisreesnssssssssrsersnssssssssssermmmnssssssssremssnssssserennn. 22
CALCULATION OF SAMPLE SIZE ...cuiituittnieeueetteeeneeeaeeeasssaseaasseaassan s st sesanseanseansssanseenssennsrenss 22
DESCRIPTION OF STATISTICAL METHODS TO BE USED.......ciiiiiiitutieeeeeeeetetieeeeseeseesannaesesssesesnnnnns 22
STATISTICAL ANALYSIS PLAN ....iituieiitteietueeeeeteeesaeesseaneeeeaanssesaaneeesanneseessseeesnanseseetaeeereanaees 22
SAFETY ASSESSMENT - RISKS AND RESTRICTIONS ADDED BY THE RESEARCH . 23
D) 2823 100 11 ()N 23
THE INVESTIGATOR S ROLES ....uuutetttneettteeesetnteesaaeeeetteeseasaseeessnneesssasseeeannsseesnneereannseeesnneeeenns 23
SPECIFIC FEATURES OF THE PROTOCOL ...cuutivuniiuneitteeteeeaneeeteesassansseansssansesnsesnssensesansesnnseenees 24
PROCEDURES AND DEADLINES FOR NOTIFYING THE SPONSOR ......ccituuieietteeeesnnseersteeseeenseeeennaaeeees 26
PERIOD FOR NOTIFYING THE SPONSOR .....uittuitttiittntitneetnsstnessneesnsssnssaeesssseneessssssesnseesnessenns 26
THE SPONSOR'S ROLES ...tuuitttiitueetteettesanssanssaassaassansssanss s eanssan s sanssassansseansssansesnnseanssenss 26
DATA SAFETY MONITORING BOARD (DSMB)) ....coiiiiiiiiiiiiiiiiiiiiieeeie et 28
DATA MANAGEMENT ...cceuiiimetiiiirmsuiiisssssiasssssssssssssssssssenssssesssssiesssssmenssstmsssssisnnssrannns 28
DATA COLLECTION METHODS ... eettuueettuneeeestaeesaaneesssaeseeesssssssnnseesstneeeesanessssnaeesesnsseessnnesesnns 28
RIGHT TO ACCESS SOURCE DATA AND DOCUMENTS ....uuuuieeeieettttieeeeseeeesssneessesssessnnnssesseseessnnnss 29
DATA PROCESSING AND STORAGE OF DOCUMENTS AND DATA ..vvuuuniieeiiieitiiiieeeeeeesiinseeeeeseeesnnnnns 30
OWNERSHIP OF THE DATA ...eettunieeetteeeettee e et seeeaee s et eeeeataseeeasaaeees s s eesaesssaneeeetnnseessnneeeeenns 30

ARTHROL protocol, version 1.1 of 14/12/2016 3/50



11

11.1
11.2
11.3
11.4
11.5
11.6
11.7

12
12.1
12.2

12.3
12.4
12.5
12.6

13

13.1
13.2

14

14.1
14.2

15

16

16.1
16.2

QUALITY CONTROL AND ASSURANCE . ......ccciiiiiiiiiiisisisiissis s sss s s ssss s ssnsnens 30

GENERAL ORGANISATION .....ctttuneetttteeetuaeeeesaneeeesaseeessanseeesaseessansesssaneseesaneesssnesessnsseessnnneerrnns 31
LEVEL OF CENTRE MONITORING .....cuuuteeittneeeetseesssaesesseeeeesssesssnnsessssneeessansessssnaeesesnseeeesnaeeesenns 31
(01878 51 1 1 @0 i 10 ) 31
CASE REPORT FORM (CRF) ... ciiiiiiiiiiie ettt e e eeeeeees 32
MANAGEMENT OF NON-=COMPLIANCES ... ccuuittniitteitneeuntssteesneeansssnesaeesaasssnseeansssasasnseernassenss 32
AUDITS/INSPECTIONS ...ttt eette ittt eeeaeeeaeeatee st es st eeaa s eaaseeaa s sanseaa s ss s s eanseean s sanseenssesassssnssnansennnss 32
PRIMARY INVESTIGATOR'S COMMITMENT TO ASSUME RESPONSIBILITY ....uueiveeneereneeeensseessnnseeenns 33
ETHICAL AND LEGAL CONSIDERATIONS ...cctcuiirtreeirrrnnsrrrnnsssrrsnssssrsmssseessnsssrennssssssnnns 33
METHODS FOR OBTAINING INFORMATION AND CONSENT FROM RESEARCH PARTICIPANTS................ 33
SUBJECT PROHIBITED FROM PARTICIPATING IN ANOTHER RESEARCH OR AN EXCLUSION PERIOD
ANTICIPATED AFTER THE RESEARCH, IF APPLICABLE ......uuiiiituniiiitteeeeeaneeeeesneeeesaeeeeenneeesnnneeeenans 34
COMPENSATION FOR SUBJECTS ... eettuueettuneeeeuneeesuneessneseeesssesssnnseessaneeeesnnsesssnaesessnssseesnnneesenns 34
J 3320 ) N D 0) =3 33 (7N N (0) £ 34
MODIFICATIONS TO THE RESEARCH ... ceivtieeititeeeeteeeeeeteeeeeaeeeesaaeee st eeeeeanseseeaneeeseanseseesnaeeeenns 35
FINAL RESEARCH REPORT ....uciittieeetttneeeeataseesateeeeteeseaaaeeessaaneessaaaeeseaanessssnnesesnneeeetansessnnneeeees 35
FUNDING AND INSURANCE ....c.uiittmuiiiirmenrirmesrrrsassrnnssssrenssssrssnssssrsnsssseenssssessnsssrennsssssennss 35
FUNDING SOURCE ....uietteiteett e et e et e et e et e e e e e e e e s eaa e e et e e s e eaa e e ea e s san s e et s e s s sanseeassesansennsseansnanss 35
B Y 012N (2 35
PUBLICATION RULLES ...ceuiitcetiiiitmeirrrsssssrmssssrrsnssssrnnsssssensssssennssssesnsssseenssssesnnsssssnnsssssannns 36
MENTION OF THE AP-HP MANAGER (DRCD) IN THE ACKNOWLEDGEMENTS OF THE TEXT............... 36
MENTION OF THE FINANCIER IN THE ACKNOWLEDGEMENTS OF THE TEXT ....cceuuuiiirineeiernnieesennseeenns 36
BIBLIOGRAPHY ...oiiiiuuiiieeneiiesssiissnssssssssssssnssssmsssssstsssssssimsssssmsssssimessssimessssimsssssisnssnnn. 36
LIST OF ADDENDA ....ccuiiteeuiiiiessiiresssissssssiinsssiimsssstmsssssieessstmmssssesssns . ..n—. 40
LIST OF INVESTIGATORS ....uueeetttneetttneeeetteeeeeaeeeeaeee st eeeeaaasesssanseesesaseeesanseseeanaeeeeanseeeesnaeeeenns 40
N N0 256 £ 41

ARTHROL protocol, version 1.1 of 14/12/2016 4/50



1 SUMMARY

Title Evolution of pain at three months by oral resveratrol in primary knee
osteoarthritis: a multicenter, double-blind, randomized, placebo-controlled
trial

Acronym ARTHROL

Coordinating Prof. Francois RANNOU, M.D., Ph.D.

Investigator Service de Rééducation et de Réadaptation de I’ Appareil Locomoteur et

Scientific Director

des Pathologies du Rachis

Hopitaux Universitaires Paris Centre - Groupe Hospitalier Cochin
Assistance Publique — Hopitaux de Paris

27, Rue du Faubourg Saint-Jacques, 75014 Paris, FRANCE

Tel +33 1 58 41 25 35

Fax +33 158412545

francois.rannou@aphp.fr

Dr. Christelle NGUYEN, M.D., Ph.D.

Service de Rééducation et de Réadaptation de 1I’Appareil Locomoteur et
des Pathologies du Rachis

Hopitaux Universitaires Paris Centre, Groupe Hospitalier Cochin
Assistance Publique — Hopitaux de Paris

27, Rue du Faubourg Saint-Jacques, 75014 Paris, FRANCE

Tel +33 1 58 41 29 45

Fax +33 1 58 41 28 35

christelle.nguyen2@aphp.fr

Sponsor

Assistance Publique - Hopitaux de Paris

Scientific justification

OA is the first cause of handicap in individuals over 40 years-old in
France. OA physiopathology is driven by local joint inflammation
responsible for pain and joint destruction. Experimental studies have
shown that resveratrol could modulate pain and inflammation. We
hypothesize that resveratrol, in a new formulation developed by the
coordinating investigator and his colleagues (INSERM U1124), improving
its bioavailability, will decrease pain in patients presenting with primary
knee OA.

Primary objective and
assessment criterion

Change in mean knee pain in the past 48 hours on an 11-point numeric
rating scale (NRS, 0 no pain - 100 maximal pain) at 3 months

Secondary  objectives
and assessment criteria

e Change in mean knee pain in the past 48 hours on NRS at 6 months

e Western Ontario and McMaster Universities Arthritis Index
(WOMAC) function subscore at 3 and 6 months

e Patient’s global assessment of improvement at 3 and 6 months on
NRS

e Osteoarthritis Research Society International (OARSI) - Outcome
Measures in Rheumatology (OMERACT) response at 3 and 6 months

e Self-reported analgesics and non-steroidal anti-inflammatory drugs
(NSAIDs) consumption and intra-articular corticoid or hyaluronic
acid injections since last contact at 3 and 6 months

Experimental design

Multicenter, double-blind, randomized, placebo-controlled trial

ARTHROL protocol, version 1.1 of 14/12/2016 5/50




Population involved

Patients presenting with symptomatic primary knee OA, fulfilling 1986
American College of Rheumatology (ACR) classification criteria

Inclusion criteria

e Age>40 years-old

e Knee OA fulfilling 1986 ACR criteria

e Pain on NRS > 40/100

e Symptom duration > 1 month

e 4> Kellgren and Lawrence X-Ray score > 2
e No changes in the treatment in the past month
e  Written consent obtained

e Health insurance cover

Non-inclusion criteria

e History of symptomatic crystal or inflammatory arthritis

e Knee surgery < 1 year

e Knee trauma <2 months

e Knee intra-articular injections <2 months

e Neurologic disorders involving the lower limbs

e Inability to speak, write or read French language

e Participation to another biomedical research

e Contraindication to resveratrol or hypersensitivity to any of its
constituents

Investigational product

Resveratrol is a dietary supplement, not a drug. It will be administered
orally 2 capsules twice a day for one week then one capsule twice a day
for a total duration of 6 months. Resveratrol will be supplied by the
industrial partner. The capsules of resveratrol have already been
distributed on the French market for several years and the capsules used in
this study will be exactly the same as those already available on the French
market.

Control group

Placebo of resveratrol will be supplied by the industrial partner. It will
present with similar conditioning and taste, and will be administered orally
2 capsules twice a day for one week then one capsule twice a day for a
total duration of 6 months. The placebo use in this study will be exactly
the same as the one used in a previous PHRC already accepted in
neurology (Assistance Publique-Hopitaux de Paris).

Other procedures added | Not applicable
by the research

Risks added by the | Risk A
research

Practical procedure

e Day -50: screening of eligible patients

e Day 0: inclusion visit, informed consent, inclusion and randomization
e  Month 3: auto-questionnaire follow-up

e Month 6: end of the research

Number of subjects

chosen

Number of centres

3 tertiary care centers located in France
e Cochin Hospital, Paris
e Saint-Antoine Hospital, Paris
e Clermont-Ferrand Hospital

Research period

e Duration of participation for each patient: 6 months

ARTHROL protocol, version 1.1 of 14/12/2016
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e  Duration of recruitment: 24 months
e Total duration: 30 months

Number of inclusions
expected per centre and
per month

2.3 patients per centre and per month

Statistical analysis

Analysis will be performed according to the intention-to-treat principle by
which each participant will be analyzed in his randomization arm,
following a prespecified statistical analytic plan

Funding source

Assistance Publique-Hopitaux de Paris - Programme Hospitalier de
Recherche Clinique en 2015

Data Safety Monitoring
Board anticipated

No

ARTHROL protocol, version 1.1 of 14/12/2016 7/50




2 SCIENTIFIC JUSTIFICATION FOR THE RESEARCH

2.1 Hypothesis for the research

In the Global Burden of Disease Study 2013 designed to assess disability-adjusted life-years
(DALYs), which is an indicator of health loss, musculoskeletal disorders were identified among the 5
main contributors to DALYs [1]. Knee osteoarthritis (OA) is one of the most disabling joint disorder
in Western countries [2]. OA is the first cause of disability in patients over 40 years-old in France [3].
OA physiopathology is driven by local joint inflammation responsible for pain and joint destruction.
There is no efficient structural treatment for OA, but only symptomatic treatments, mainly
acetaminophen and NSAIDs, designed to alleviate painful symptoms. Unfortunately, acetaminophen is
not very effective with an effect size of 0.10, and recent data highlighted its potential cardiovascular
adverse effects [4, 5]. NSAIDs are efficient on pain and inflammation, but their serious cardiovascular
and digestive side effects do not support a prescription for long duration. Therefore, an optimized
treatment in OA should be efficient on both pain and inflammation, as well as innocuous. Resveratrol
is an interesting molecule because of its anti-inflammatory properties [6]. Resveratrol is currently used
as a dietary supplement. No serious toxicity has been described in humans so far.

A French PHRC is currently ongoing to address resveratrol positive effects on metabolic
syndrome and inflammation: AOR12; METARES study, Prof. Jean-Louis Beaudeux, Pitié-Salpétricre
Hospital, Pierre & Marie Curie University. Resveratrol has also been evaluated in aging, cancer,
neurodegenerative diseases, menopausal conditions, and cardiovascular and liver diseases [6].
However, the doses used in these trials were highly variable, and were not adjusted regarding the low
bioavailability of current oral formulations.

Drs JF Savouret (INSERM U1124) and Eric Serée (scientific advisor for our project) have
recently designed and patented a new formulation of resveratrol, in collaboration with our industrial
partner (Laurent Pechére, Yvery Laboratory, Marseille, FRANCE). This new formulation has allowed
for the first time a significant increase of resveratrol bioavailability by oral administration in humans,
in contrast with former dry powder formulations [7]. The plasmatic peak (30 min. after ingestion) was
10-fold increased, and blood concentration remained at significant levels during several hours. This
new resveratrol formulation may allow for a trial with low resveratrol doses (40 mg/day), yet yielding
a significant blood level and half-life of resveratrol. In other word, with this new formulation of
resveratrol, a putative effect becomes possible via oral administration. To our knowledge, this
formulation is unique and no other formulation is able to reach such a high bioavailability.

We hypothesized that the use of resveratrol in this new formulation would significantly

decrease mean OA knee pain in the past 48 hours at 3 months, with no adverse effects.
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2.2 Description of knowledge relating to the hypothesis for the research

Mediterranean societies have developed the ‘Mediterranean diet’ under the influence of Greek
medicine. This diet consists in a moderate intake of animal meat and fat in combination with high
consumption of vegetables, fruits and olive oil. Natural antioxidants, fibers, B vitamins and
unsaturated fatty acids are also present, with red wine being the main alcoholic beverage, consumed
with meals on a daily basis [8]. The beneficial effect of this diet upon coronary heart disease
prevention has been a matter of debate, recently refueled by the controversy over the ‘French
Paradox’. This concept arose from studies showing the low rate of coronary heart disease in wine-
drinking French population compared to other Western populations, despite the presence of elevated
risk factors including high animal fat intake, low exercise level, and heavy smoking [9]. This
controversy started on epidemiological grounds, further fueled by negative experimental data [10], and
eventually lead to the hypothesis that red wine may contain cardioprotective compounds like
antioxidant polyphenols.

Red wine contains several polyphenols including phenolic acids, hydroxystilbenes and
flavonoids. Trans-resveratrol (3,5,4'-trihydroxystilbene) is the parent compound of a family of
hydroxystilbenes existing in cis- and trans- configurations in a variety of spermatophyte plants such as
grapevine, peanuts, pine, or Chinese knotweed [10]. Because of its effects on lipids and arachidonic
acid metabolisms, and its antioxidant activity, resveratrol has been considered as the major
cardioprotective component of red wine. In grapes, resveratrol is produced as an antifungal
phytoalexin in response to infection by Bothrytis Cinerea. Resveratrol is present in red wine at
concentrations ranging from 0.1 to 14.5 mg/L [11]. Several Asian pharmacopoeas describe Chinese
knotweed (Polygonum Cuspidatum) powder as an anti-inflammatory drug, used in various conditions
such as pain, fever, dermatitis, atherosclerosis, hyperlipemia and cancers [12]. Experimental and
clinical data suggest that resveratrol anti-inflammatory and analgesic effects may be of clinical
interest as a complementary to conventional treatment in joint diseases. Hypotheses about
resveratrol mechanisms of action suggest a modulation of endocrine disruption, apoptosis and

oxidative stress.

2.3 Justification of the research

Even though the research on the effect of dietary polyphenols on human health has developed
considerably and controversially in the past decade in such broad fields as cancer, neurodegenerative
and cardiovascular diseases, type 2 diabetes mellitus and other metabolic disorders [13], no large
clinical data are available to date regarding the efficacy of resveratrol in joint disorders, especially in
OA. This lack of trials in joint disorders might be related to controversies associated with the
relatively poor results from resveratrol supplementation in other human conditions, particularly with

regards to the financial investments involved [14, 15]. However, a larger body of experimental
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evidence suggests that resveratrol administered with proper timing and sufficient biodisponibility,
might be relevant as a complementary to conventional treatment for joint disorder-related symptoms in

humans, in addition to conventional treatments.

In vitro findings

Articular chondrocytes are resistant to resveratrol stimulation at micromolar doses (0.1 to 10
uM), whatever the molecular pathway considered. Several hypotheses can be brought up.
Chondrocytes contain high levels of ceruleoplasmin, a copper-containing protein with a strong laccase
activity [16]. Laccases are able to disrupt and inactivate resveratrol propylene chain. Chondrocytes
also harbour a particular AhR that does not have basal activity and is only able to translocate to the
cell nucleus upon interleukin (IL)-1B activation (personal data). This apparent insensitivity of
chondrocytes to resveratrol in vitro due to a lack of AhR basal activity is in contrast with our
preliminary clinical observations, showing the potent analgesic activity of resveratrol in patients
suffering from a variety of inflammatory joint diseases (personal data). Furthermore, there is growing
evidence of resveratrol effects on chondrocytes and synoviocytes.

Resveratrol inhibitory effects on IL-13 and kinases modulation of matrix metalloproteinases
(MMP)-1, -3, and -13 expressions in chondrocytes (endochondral cartilage and intervertebral disc)
have been reported by several groups [17-21]. In some of these studies, resveratrol doses ranged from
50 to 100 uM. Therefore, an indirect estrogenic effect via ER-a activation cannot be excluded [22-25].
Other groups have recently opened a new avenue in cartilage biology research by showing that
synoviocytes, more than chondrocytes, might be the real target of resveratrol anti-inflammatory
activities. Resveratrol inhibits IL-13, MMP-3 and phosphorylated Akt expression, either basal or
Tumour Necrosis Factor (TNF) a-induced, in a dose-dependent manner, between 6 and 50 pM [26].
Caspase-8 has also been reported to be a target of resveratrol in synoviocytes at high doses (50 pM)
[27]. All the authors concluded that resveratrol might have beneficial effects in preventing and treating
rheumatoid arthritis (RA). Finally, resveratrol inhibits cell adhesion between monocytes and
endothelial cells [28], a mechanism that might be extended to monocyte interactions with
chondrocytes. The authors attributed this effect to tyrosine kinase inhibition, the other major effect of
resveratrol with AhR activation, although the latter mechanism is also a potent pathway for ICAM-I

expression [29].

Pre-clinical findings

Although in vitro data strongly support a potent joint protection effect of resveratrol through
modulation of inflammation, chondrolysis and angiogenesis, resveratrol health benefits still await in-
depth investigation in animal models. Many reports used questionable modes of administration (wine
or dry powder form) or erroneous targets, as once pointed out about platelet aggregation [10]. Only

few papers have specifically investigated effects of resveratrol in OA animal models.
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In a rabbit model of OA, by unilateral anterior cruciate ligament transection, intra-articular
injections of resveratrol hampered the progression of cartilage destruction and associated prod-
degradative soluble factor production [30, 31]. In Wang’s study, intra-articular resveratrol was
administered daily for 2 weeks at different dose regimen (50, 20, and 10 pmol/kg). In the groups
treated with resveratrol, reduced cartilage lesions, apoptosis rate of chondrocytes and level of nitric
oxid in the synovial fluid were observed in a dose-dependent fashion [31]. Consistently, Elmali and
colleagues showed a reduction in cartilage destruction scores and loss of matrix proteoglycans in
animals injected intra-articularly with 10 pmol/kg resveratrol for 2 weeks compared to DMSO injected
animals. Scores of synovial inflammation were comparable between the 2 groups [30]. Most recently,
in a mouse model of OA, by destabilization of the medial meniscus, weekly intra-articular injection of
resveratrol in the knee was associated with decreased cartilage and subchondral bone changes, along
with unchanged type 2 collagen expression, and reduction in iNOS and MMP-13 expressions,
activation of SIRT-1 and inhibition of Hypoxia Inducible Factor (HIF)-2a [32]. To our knowledge, no
study has reported the effects of oral administration of resveratrol in these models, or the influence of
genetic inhibition of AhR in AhR -/-.

In summary, in the field of rheumatic disorders, in vitro evidence clearly support anti-
inflammatory, anti-catabolic, anti-apoptotic and anti-oxidative properties of resveratrol in various
articular cell types including chondrocytes and synoviocytes, along with immunomodulation
properties on T and B lymphocytes. Consistently, resveratrol administered intra-articularly has shown
joint protective effects in pre-clinical models of OA, mainly mediated by decreased production of pro-
inflammatory and pro-degradative soluble factors, as well as modulation of cellular and humoral
responses.

In order to take the use of resveratrol to the next step of clinical trials in human joint
diseases, we believe that new formulations of resveratrol as developed by our industrial partner,
that improve its biodisponibility and safety [7], could be interesting in treating painful symptoms

related to OA as a complementary treatment to conventional treatment.

2.4 Primary objective

The primary objective of the study is to assess the impact of resveratrol compared to placebo

on change in mean knee pain in the past 48 hours at 3 months.

2.5 Secondary objectives

The secondary objectives of the study are to assess the impact of resveratrol compared to
placebo on:

e Change in mean knee pain in the past 48 hours at 6 months
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e  WOMAC function subscore at 3 and 6 months

e Patient’s global assessment of improvement since last assessment at 3 and 6 months

e OARSI-OMERACT response at 3 and 6 months

e Analgesics and NSAIDs consumption, and intra-articular corticoid or hyaluronic acid injections

at 3 and 6 months

3 PLAN FOR THE RESEARCH

3.1 Concise description of the primary and secondary assessment criteria

Primary and secondary assessment criteria core set was selected accordingly with OMERACT
recommendations [33] and COMET initiative for phase III clinical trials in knee OA, and includes

outcomes for pain, physical function, and patient global assessment of improvement.

Primary assessment criterion

The primary assessment criterion of the study is change from baseline in mean knee pain
intensity in the past 48 hours at 3 months. Mean knee pain intensity in the past 48 hours will be

defined by the patient, using a self-administered 11-point NRS (0 no pain - 100 maximal pain) (Annex
1).

Secondary assessment criteria

e Change in mean knee pain at 6 months: defined as change from baseline in mean knee pain
intensity in the past 48 hours at 6 months, using a self-administered 11-point NRS (Annex 1).

e Mean WOMAC physical function subscore at 3 and 6 months: defined as mean WOMAC
physical function subscore at 3 and 6 months [34], using the French version of the questionnaire
(Annex 2). The WOMAC index is a self-administered, disease specific instrument validated for
OA. It consists of 24 items grouped into 3 subscales: pain (5 questions), stiffness (2 questions)
and physical function (17 questions) with higher scores indicating greater disease severity [34].

e Patient’s global assessment of improvement since last contact at 3 and 6 months, using a self-
administered 11-point NRS (0 no improvement - 100 maximal improvement) (Annex 3).

e OARSI-OMERACT response at 3 and 6 months: treatment response will be defined as an
improvement in pain or in function > 50% and absolute change > 20, or improvement in at least 2
of the 3 following: 1/ pain > 20% and absolute change > 10, 2/ function assessed by the
WOMAC physical function subscore > 20% and absolute change > 10, 3/ patient’s global

assessment > 20% and absolute change > 10 at 3 and 6 months [35] (Annex 4).
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e Self-reported analgesics and NSAIDs consumption, and corticoid and hyaluronic intra-articular

injections since last contact at 3 and 6 months
3.2 Description of research methodology

Experimental plan. The proposed study is a 2-arm, placebo-controlled, double-blind,
multicentre, randomized trial. Patients will be assessed at baseline, 3 and 6 months. They will be
randomized in one of two groups:

e Intervention group: 2 capsules of resveratrol each morning and evening for one week,
then one capsule morning and evening.

e Control group: placebo in same conditioning, with the same taste, and same way of
administration.

Duration of participation for each patient will be 6 months. The study will be planned,

executed, analyzed and reported according to CONSORT Statement [38].

Number of centres participating. The proposed study is a national multicenter study.
Individuals will be prospectively recruited among in- and outpatients who fulfill the inclusion criteria
from 3 French Rheumatology and Rehabilitation Medicine departments located in tertiary care centers

with high expertise in OA management.

Identification of the subjects. For this research, participants will be identified as follows:
centre n° (3 numerical positions) — selection order n° of the participant in the research (4 numerical
positions) — surname initial - first name initial. This reference is unique and will be used for the entire

research period. A randomization number will be assigned during randomization

Randomization. Patients who meet the inclusion criteria and agreed to participate will be

randomly assigned to the resveratrol or placebo group at day 0.

Sequence generation. The randomization sequence will be computer-generated by a
statistician of the Centre d’Epidémiologie Clinique. The list will be stratified by centres with

variable block sizes.

Implementation. The randomization process will be centralized at the coordinating office
(Unité de Recherche Clinique, Cochin Hospital), which will have no involvement in the
enrollment, follow-up, or assessment of participants. Only the independent statistician of the
Centre d’Epidémiologie, the computer programmer at the coordinating office (Unité de
Recherche Clinique, Cochin Hospital) who will implement the list in the secure electronic case

report form (e-CRF), and the YVERY company who will prepare the resveratrol and placebo
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capsules according to the randomization list will have access to the randomization list. The
YVERY company will label the resveratrol and placebo capsules and send them to each centre
for the whole research duration. In each centre, the investigator will blindly deliver the

medication to patients enrolled in the study according to their randomization number.

Allocation concealment. The sequence will be concealed by use of a computer interface

implemented in the e-CRF (CleanWeb).

Blinding methods and provisions put in place to maintain blindness. Patients, care providers,
data collectors, outcome assessors and statisticians will be blinded to the allocated group. The
industrial partner will supply resveratrol and placebo capsules with strictly identical presentations,
treatment administration and clinical monitoring of the experimental products will be the same in the
experimental and control groups.. Resveratrol and placebo capsules will be prepared according to the
randomization list. Labelling will be anonymized by the YVERY company. They will be delivered at

once for the whole research duration.

Procedures for breaking the blind, if applicable. The event of having to break the blind is
unlikely with the use of a dietary supplement. The blind can be broken only if the investigator deems it
necessary for the safe management of a specific medical condition of a subject, and whenever possible
the medical monitoring methodologist and sponsor should be consulted before breaking the blind. If
the blind is broken for any reason during the course of the study, the moment on which the blind was
broken and all other relevant information will be documented by the investigative site, and other
sponsor designees, as appropriate. The reason for breaking the blind will be indicated and justified in
the source documentation and in the eCRF. All subjects who are unblinded while on the study will be
followed-up from the moment of unblinding, with the reason for unblinding given. If an an adverse
event (AE) leads to unblinding, the AE should be given as the reason for unblinding and the AE
should also be recorded in the e€CRF. Any AEs should be followed until resolution.

Unblinding will be requested for any reason considered essential by the investigating doctor by
calling upon:
- the DRCD in a situation other than an emergency during the work day and during working

hours, addressed to the DRCD's project referent Tel: +33 1 44 49 59 69

- the poison centre of Fernand Widal Hospital, in the case of an emergency (see emergency
situations requiring unblinding), on weekends, bank holidays, when the DRCD is closed and

when unblinding cannot be carried out at the DRCD Tel: +33 1 40 05 48 48

4 PROCEDURE FOR THE RESEARCH
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4.1 Selection

Participants pre-selection will be performed by the physician among in- and out-patients and by
the biomedical research technician on internet or phone among patients who would have replied to
announcements made online and using posters displayed in each investigating centres, respectively.
No later than 50 days after the pre-selection step, selected participants will be appointed for an
inclusion and randomization visit with one of the investigator. Inclusion and exclusion criteria will be
checked, the subject will be informed and his consent collected. Specific additional clinical

examination, laboratory tests or imaging will not be required for the purpose of the study.

4.2 Inclusion and randomization visit

The inclusion and randomization visit will represent day 0. Inclusion and exclusion criteria will
be checked by the investigator or co-investigator, who will be a senior specialist in physical
rehabilitation medicine and/or rheumatology, during a consultation dedicated to the biomedical
research. Once the patient has agreed to participate and that informed consent is obtained by the

investigator, the patient will be enrolled and randomized.

Specific additional clinical examination, laboratory tests or imaging will not be required for the
purpose of the study. Information’s regarding demographics, medical history, previous and current
medications, as well as baseline self-administered auto-questionnaires will be collected:

e Mean knee pain in the past 48 hours on NRS
e WOMAC physical function subscore

Inclusion visit will include :
e Verification of inclusion and non-inclusion criteria
e Patient information and informed consent
e Randomization by eCRF
e Recording of previous and current treatments
e Give to the patient the participating card in a clinical trial (Annex 6)
e Give to the patient a pre-filled patient-booklet for compliance
e Dispensation experimental product by the investigator to the patient according the number
randomization assigned

¢ Filling the self-administered questionnaires

Subjects whose | Who informs the subject and | When is the subject | When is the subject's
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consent is sought collects their consent? informed? consent collected?

Subjects who are | The investigator and co- | At the preselection contact | At the inclusion visit
participating to the | investigators participating in the | and at the inclusion visit

biomedical research study

4.3 Follow-up self-administered questionnaires

Follow-up questionnaires will be self-administered by the participants from home and returned by
mail to the clinical research technician at 3 months. The following informations will be recorded:

e Mean knee pain in the past 48 hours on NRS

o  WOMAC physical function subscore

e Patient’s global assessment in improvement since last contact on NRS

e Self-reported analgesics and NSAIDS consumption, and intra-articular corticoid or hyaluronic

injections since last contact
e Self-reported adverse events since last contact

e  Self-monitored compliance booklet

In case of missing data, the clinical research technician will contact the participant by phone or e-mail
to collect the missing data. In order to reduce the amount of missing data and improve compliance to
the treatment, reminding newsletters will regularly inform patients of the progression of the study.
Compliance will be self-monitored using a pre-filled patient-booklet. No follow-up visit will be

required.

4.4 End of research

Follow-up questionnaires will be self-administered by the participants from home and returned by
mail to the clinical research technician at 6 months. The following informations will be recorded:

e Mean knee pain in the past 48 hours on NRS

o WOMAC physical function subscore

e Patient’s global assessment in improvement since last contact on NRS

e Self-reported analgesics and NSAIDS consumption, and intra-articular corticoid or hyaluronic

injections since last contact
e Self-reported adverse events since last contact

e Self-monitored compliance booklet
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Patients will continue their usual medical follow-up. No specific changes will be made. Ending a
subject's participation will not affect the normal management of the subject's illness in any way. No

exclusion period for another biomedical research will be required.

4.5 Expected length of participation and description of the chronology and duration of

the research.

Maximum period between selection and inclusion 50 days
Inclusion period 24 months
The included subjects’ length of participation, of which:

*  Treatment period: 6 months

*  Follow-up period: 6 months

Total research period: 30 months

4.6 Table or diagram summarising the chronology of the research

Month 3 Month 6

Actions Screening | Inclusion visit
+ 10 days + 10 days

Informed consent X

Screening

(phone/internet/consultations)

Inclusion/exclusion criteria fulfilment

Randomization

Medical history

T I

Dispensation of experimental products

Self-administered questionnaires
- Pain on NRS

- WOMAC questionnaire X X X
- Global assessment of improvement
on NRS

OARSI - OMERACT response

Compliance

Co-interventions

<R X X
<R X X

Adverse events

4.7 Distinction between care and research
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Procedures and | Procedures and  treatments | Procedures and products added
treatments carried out | associated with care because of the research

as part of the research

Treatment or | e Analgesics Resveratrol or Placebo
Investigational products | ¢ NSAIDs

e Symptomatic slow acting drugs

for OA (SYSADOA)

¢ Kbnee joint injections
Blood samples Not applicable Not applicable
Imaging, etc. Follow-up imaging (knee X-ray or | Not applicable

magnetic resonance imaging)

4.8 Termination rules

Criteria and methods for prematurely terminating the research products. Any subject can
withdraw from participating in the research at any time and for any reason. If a subject leaves the
research prematurely, data relating to the subject can be used unless an objection was recorded when
the subject signed the consent form. The investigator can temporarily or permanently prematurely
terminate the research treatment for any reason that affects the subject's safety or which would be in
the subject's best interests. If a subject prematurely terminates the research treatment, the subject will
still be followed-up, and scheduled follow-up for the research will not be affected. If consent is
withdrawn, no data about the subject may be used unless the subject states in writing that he/she does
not object. In practice, the subject is excluded from the research. The investigator must: document the
reason(s) and collect the assessment criteria when participation in the research ends, if the subject

agrees.

Follow-up of the subjects after the premature termination of experimental products. Ending a
subject's participation does not affect the normal management of the subject's illness in any way. If
there are serious AEs (SAEs),, the investigator must notify the sponsor and monitor the subject until
the end of the research. If treatment is stopped prematurely due to a SAE, a SAE notification form

will be sent by fax (01 44 84 17 99) to the sponsor. The SAE will be monitored until it is resolved.

Methods for replacing subjects, if applicable. Subjects will not be replaced.
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Terminating part or all of the research. AP-HP as sponsor or the Competent Authority
(ANSM) can prematurely terminate all or part of the research, temporarily or permanently, in the
following situations:

- First of all, if suspected unexpected serious adverse reactions (SUSARs) are seen in an arm
receiving the resveratrol or if there is a discrepancy in the serious adverse reactions between the 2
arms, and which require a reassessment of the benefit-risk ratio for the research.

- Likewise, if unexpected facts, new information about the product, in light of which the objectives
of the research are unlikely to be achieved.

- [If it appears that the inclusion objectives are not met.

If the research is terminated prematurely, the decision and justification will be given by the

sponsor, AP-HP, to the Competent Authority (ANSM) and to the CPP within 15 days.

5 ELIGIBILITY CRITERIA
5.1 Inclusion criteria

e Age> 40 years-old

e Knee OA fulfilling 1986 ACR criteria

e Pain on NRS > 40/100

e Symptom duration > 1 month

e 4> Kellgren and Lawrence X-Ray score > 2
e No changes in the treatment in the past month
e  Written consent obtained

e Health insurance cover

5.2 Exclusion criteria

e History of symptomatic crystal or inflammatory arthritis
e Knee surgery <1 year

e Knee trauma < 2 months

e Knee intra-articular injections < 2 months

e Neurologic disorders involving the lower limbs

e Inability to speak, write or read French language

e Participation to another biomedical research

e Contraindication to resveratrol or hypersensitivity to any of its constituents
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53

Recruitment methods

Participants will be recruited by the physician among in- and out-patients and by the

biomedical research technician on internet or phone among patients who would have replied to

announcements made online, medias, and using posters displayed in each investigating centres,

respectively.
Number of subjects
Total number of subjects chosen 164
Number of centres 3
Inclusion period (months) 24
Number of subjects/centre 54
Number of subjects/centre/month 2.3
6 EXPERIMENTAL PRODUCTS ADMINISTERED TO RESEARCH PARTICIPANTS

6.1

Description of the experimental products

Resveratrol is a dictary supplement, not a drug. Pharmaceutical dosage form used will be 20mg
capsules. It will be administered orally, 30 minutes before meals with a glass of water with 2
capsules twice a day, for one week, then one capsule twice a day, for a total duration of 6 months.
This dietary supplement is well tolerated and no marked toxicity has been reported [39]. Box
containing 7 pillboxes of 60 capsules will be provided. Yvery Company will be in charge of
labelling and blinding operations. Capsules should be stored in its original packaging at room
temperature between 15 to 25°C. These capsules have already been available ont the French
market for several years.

Placebo of resveratrol will present with similar conditioning and taste. It will be administered
orally, 30 minutes before meals with a glass of water with 2 capsules twice a day, for one week,
then one capsule twice a day, for a total duration of 6 months. Box containing 7 pillboxes of 60
capsules will be provided. Yvery Company will be in charge of blinding and labelling operations.
Capsules should be stored in its original packaging at room temperature between 15 to 25°C These

capsules are already used in a PHRC currently conducted in neurology.
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Supply of experimental products:

Yvery will supply patient boxes to the care units.

A stock of patient boxes will be send after the opening visit.

Specific prescription and automatic re supply will be generated by the e CRF

The investigator’s brochure indicating the composition and the risks and toxicity of the experimental
product will be provided to investigators.

6.2 Authorised and prohibited treatments (medicinal, non medicinal, surgical), including

rescue medications

All treatments will be authorised during the study and there will be no prohibited treatments.
Rescue medications (analgesics and NSAIDs) and joint injections (hyaluronic and corticosteroids) will

be recorded in the CRF and assessed.
6.3 Methods for monitoring compliance with the experimental products

Patients will be asked to keep and return the medication bottles for capsule counts at the 3-
and 6-month visits to monitor adherence. However, no specific measures will be taken to enhance
adherence.

After accountability by the CRA, patient boxes will be send to Yvery for destruction.

7 ASSESSMENT OF EFFICACY

The primary assessment of efficacy criterion of the study is changes from baseline in mean
knee pain intensity in the past 48 hours at 3 months. Mean knee pain intensity in the past 48 hours will
be defined by the patient using a self-administered 11-point NRS and recorded at baseline and at 3-and
6-month follow-up (Annex 1).

Secondary assessment of efficacy criteria will include:

e Change in knee pain at 6 months: defined as change from baseline in mean knee pain intensity in
the last 48 hours at 6 months, using a self-administered 11-point NRS (Annex 1).

e  WOMAUC physical function subscore at 3 and 6 months: defined as mean WOMAC physical
function subscore at 3 and 6 months [34], using the French version of the questionnaire (Annex
2).

e Patient’s global assessment of improvement since last assessment at 3 and 6 months assessed on

an 11-point NRS (0 no improvement - 100 maximal improvement) (Annex 3).
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e OARSI-OMERACT response at 3 and 6 months: defined as high improvement in pain or in
function > 50% and absolute change > 20, or improvement in at least 2 of the 3 following: 1/ pain
> 20% and absolute change > 10, 2/ function assessed by the WOMAC physical function
subscore > 20% and absolute change > 10, 3/ patient’s global assessment > 20% and absolute
change > 10 at 3 and 6 months [35] (Annex 4).

o Self-reported analgesics and NSAIDs consumption, and corticoid and hyaluronic acid intra-

articular injections since last contact at 3 and 6 months.

8 STATISTICAL ASPECTS

8.1 Calculation of sample size

The sample size is estimated at 164 patients. We have predicted a difference in mean change
from baseline of 15 mm on the pain NRS between the experimental and the placebo groups, with a
standard deviation of 27 mm, and a power of 90%, corresponding to 69 patients in each arm.
Considering a 15% patient lost to follow-up, we have estimated that we will need to enrol a number of
82 patients for each arm. Fifteen points on pain NRS is considered as the minimal clinically perceived

difference in pain for patients with knee OA.
8.2 Description of statistical methods to be used

All analyses will be performed on an intent-to-treat basis, in that all patients will be considered in
the analysis and will be analyzed in the group to which they had been assigned. For descriptive
analyses, qualitative variables will be reported with absolute and relative frequencies, and quantitative
variables with median (interquartile range [IQR]). To compare differences in changes in values
between the 2 treatment groups for quantitative variables, a constrained longitudinal data analysis will
be used. In this model, both the baseline and post-baseline values will be modelled as dependent
variables, and the true baseline means will be constrained to be the same for the 2 treatment groups.
Hence, this analysis provides an adjustment for the observed baseline difference in estimating the
treatment effects. The differences in differences from week 0 will be estimated at each time in each
group by the time-by-treatment interaction. Random effects at patient and centre levels will be added
to these models. Qualitative outcomes will be analysed using a mixed logistic regression model with a
random effect at centre levels. Data analysis will involve use of SAS 9.4 (SAS Institute, Cary, NC).
Blinded statisticians will perform the statistical analyses at an independent center (Centre

d'Epidémiologie Clinique, Paris Descartes, Hopital Hotel-Dieu).

8.3 Statistical analysis plan
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The statistical analysis described below will be further detailed in a dedicated Statistical
Analysis Plan (SAP) before any analysis is undertaken.

9 SAFETY ASSESSMENT - RISKS AND RESTRICTIONS ADDED BY THE RESEARCH

9.1 Definitions

According to Article R1123-39 of the French Public Health Code

e AE
Any untoward medical occurrence in a clinical trial subject and which does not necessarily have a
causal relationship with the clinical trial or with the experimental product.

e Adverse reaction
Any adverse event caused by the clinical trial.

. SAE or adverse reaction
Any adverse event or reaction which:
Results in death,
Is life threatening,
Requires hospitalization or prolongation of existing hospitalization,
Results in persistent or significant disability/incapacity,
Is a congenital anomaly/birth defect,
Any other event considered as “medically significant .

o Unexpected adverse reaction
An adverse reaction whose nature, severity or outcome is not consistent with the available information
about the product(s), act(s) or procedure(s) added by the clinical trial.

According to the notice to sponsors of clinical trials not conducted on health-product (ANSM):
. New safety issue
It is any new information about safety:
- That could significantly alter the assessment of the benefit-risk ratio for the clinical trial;
- Or which can lead to a modification the trial documents or can alter the conduct of the clinical
trial.
For instance, it can be:

e A clinically significant increase in the frequency of occurrence of an expected serious adverse
reaction;

e A premature termination or a temporary interruption due to safety reasons of a trial conducted
in another country concerning the same product (procedure or methodology) as the trial
conducted France.

e Recommendations from the Data Safety Monitoring Board (DSMB) that may affect the safety
of the clinical trial subjects.

e Suspected unexpected serious adverse reaction (SUSAR) occurring in subjects who have
completed the trial and which are notified to the sponsor by the investigator as well as the
follow-up reports.

9.2 The investigator’s roles
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The investigator must notify the sponsor, immediately on the day when the sponsor becomes

aware, of all the SAE, except those that are listed in the protocol (see. section 9.3) or in the
investigator's brochure as not requiring immediate notification.
These SAE are recorded in the "adverse event" section of the CCRF and the investigator must

immediately notify the sponsor's Vigilance division (see 9.4).

The investigator’s other roles
The investigator must document the SAE as thoroughly as possible and provide the medical
diagnosis, if possible using a specific SAE form (Annex 5).
The investigator assesses the severity of the AE:
- Mild: tolerated by the patient, does not interfere with daily activities
- Moderate: sufficiently uncomfortable to affect daily activities
- Serious. preventing daily activities

The investigator must assess the causality relationship between the SAEs and the clinical trial.
The method used by the investigator is based on the WHO method (WHO Uppsala Monitoring
Centre), and includes the following four causality terms:

e Certain

e Probable/Likely

e Possible

e Unlikely (not excluded)

Their definition is provided in the table below (from WHO-UMC causality categories, version from
17-Apr-2012).

Table WHO-UMC causality categories (extract)

Causality term Assessment criteria*

Certain - Event or laboratory test abnormality, with plausible time relationship to drug intake

Cannot be explained by disease or other drugs

Response to withdrawal plausible (pharmacologically, pathologically)

Event definitive pharmacologically or phenomenologically (i.e. an objective and specific medical
disorder or a recognized pharmacological phenomenon)

Rechallenge satisfactory, if necessary

Probable / Likely - Event or laboratory test abnormality, with reasonable time relationship to drug intake
- Unlikely to be attributed to disease or other drugs

Response to withdrawal clinically reasonable

Rechallenge not required

Possible - Event or laboratory test abnormality, with reasonable time relationship to drug intake
- Could also be explained by disease or other drugs
Information on drug withdrawal may be lacking or unclear

Unlikely - Event or laboratory test abnormality, with a time to drug intake
that makes a relationship improbable (but not impossible)
Disease or other drugs provide plausible explanations

*All points should be reasonably complied with

9.3 Specific features of the protocol

All serious and non-serious AEs are collected using an open-ended question and must be

reported in the dedicated section of the CRF.

SAEs that do not require the investigator to immediately notify the sponsor
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These SAEs are only recorded in the "adverse event" section of the eCRF. They include the events

associated with:

e Normal and natural evolution of the pathology, for example:

— Scheduled medical visit for the follow-up of knee OA

— Scheduled hospitalization for the routine treatment of knee OA (joint injection, rehabilitation),
and not related to a worsening of the condition

— Expected symptoms secondary to knee OA worsening : joint pain, joint effusion, OA flare,

walking difficulties, surgical knee joint replacement for OA

e Special circumstances

— Hospitalisation for pre-existing condition
— Hospitalization for intervention or surgery hospitalisation scheduled prior to the research
— Hospital admission for social or administrative purpose

— Admission to the emergency room less than 12 hrs

e AEs likely to be associated with the treatments prescribed as part of the patient's care during

the monitoring of the research,

o AE related to rescue medications (analgesics and NSAIDs)

o AE related to joint injections (hyaluronic and corticosteroids): increased pain, joint
swelling, and mild joint effusion that can last a few days, and skin flush following
corticosteroid injections that can last a few hours. Exceptionnally, septic arthritis or
allergic reaction.

These adverse reactions should be reported by the investigator to the regional pharmacovigilance

center (CRPV) of which it depends.

SAEs that require the investigator to immediately notify the sponsor

The investigator must report all AEs that meet one of the seriousness criteria below:
1- Death

2- Life threatening situation

3- Requiring hospitalisation or prolonging hospitalisation

4- Persistent or significant disability or incapacity

5- Congenital abnormality or birth defect

6- Or any other AE considered "medically significant"
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9.4 Procedures and deadlines for notifying the sponsor

Notification of an SAE must initially be provided in a written report using the special form for
reporting SAE. The report must be signed by the investigator.
Each item in the form must be completed by the investigator so that the sponsor can carry out the
appropriate analysis.
This initial notification must be followed by one or more detailed follow-up report(s), in writing and
signed, within a maximum of 8 days in the case of a fatal or life-threatening event and within 15 days
for all other cases.
Whenever possible, the investigator will provide the sponsor with any documents that may be useful
(medical reports, laboratory test results, results of additional exams, etc.). These documents must be
made anonymous. In addition, the documents must include the following: research acronym, number
and initials of the subject, nature and date of the SAE.
Any AE will be monitored until fully resolved (stabilisation at a level considered acceptable by the

investigator, or return to the previous state) even if the subject has left the trial.

The initial notification, the SAE follow-up reports and all other documents must be sent to the sponsor

via fax only to the Vigilance Division of the DRCD, fax No. 01 44 84 17 99.

For this study using e-CRF:
- the investigator completes the SAE notification form in the e-CRF, validates, prints and signs the
form before sending it via fax.
- if it is not possible to connect to the e-CRF, the investigator will complete, sign and send the SAE
notification form. As soon as the connection is restored, the SAE notification form in the e-CRF must
be duly completed.

The investigator must comply with all requests from the sponsor for additional information.
For all questions relating to the notification of an AE, the Vigilance Division of the DRCD can be

contacted via email: vigilance.drc@aphp.fr

9.5 Period for notifying the sponsor
The investigator must report all SAE that occur in research subjects:
- on the date ofthe first administration of investigational product

- throughout the period during which the participant is monitored, as determined by the research

9.6 The sponsor's roles
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The sponsor represented by the Vigilance department continuously assesses the safety of the clinical
trial throughout the duration of the clinical trial.

Analysis and declaration of SAEs
The sponsor is responsible for the assessment of the following:
- the seriousness of all AEs reported,

- the causality relationship between the SAE and the acts/procedures/tests added by the
clinical trial,
All SAEs considered by the investigator and/or the sponsor to be possibly related to the
act/procedures/tests/products administered, specific to the clinical trial can be reasonably
considered as suspected adverse reaction.

- Expectedness or unexpectedness of adverse reactions.

Any adverse reaction whose nature, severity or outcome is not consistent with the information
relative to the acts/procedures/ and or products administered during the clinical study is
considered unexpected.

The assessment of the expected/unexpected nature of an adverse is performed by the sponsor
represented by the Vigilance department. This assessment is done according the information
described below

Unlikely AEs related to resveratrol have been reported: headache, myalgia of the lower extremities,
somnolence, epidymitis, dizziness, nasopharyngitis, and erythematous rash. Neprotoxicity was
reported in in vivo animal studies.

Refer to:

- Dossier Technique Investigateur provided to investigators.

- Charles-Henry Cottart and al. Resveratrol bioavailability and toxicity in humans. Mol. Nutr. Food
Res. 2010, 54, 1-10

The sponsor declares any suspected unexpected serious adverse reaction (SUSAR), within the legal
deadline, to the Agence nationale de sécurité du médicament et des produits de santé (ANSM, French
Health Products Safety Agency) and the concerned Comité de Protection des Personnes (CPP, ethical
commitee):
e The initial report must be made within 7 calendar days from the date of receipt of the SAE.
e All complementary information must be reported by the sponsor in the form of follow-up
reports, within a period of 7 calendar days from the date of receipt of the complementary
information.

The sponsor must inform all the concerned investigators of any data which could affect the safety of
the participants.

Special case of double-blinded studies:
After unblinding, if the administered product is the investigational product, the case will be

immediately declared as suspected serious unexpected adverse reaction (SUSAR); however, if the
administered product is the comparator, the unexpected nature of the adverse reaction will be re-
assessed according to the reference document of the comparator found in the protocol. In the

exceptional case of a clinical study about a disease with high mortality or morbidity, during the
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clinical study application, the sponsor may request to the ANSM a readjustment of the conditions for

unblinding and reporting suspected adverse reaction.

Analysis and declaration of other safety data

This relates to any safety data or new safety issue that could significantly alter the assessment of the
benefit-risk ratio of the clinical trial, or could lead to modification in the conduct of the study.

The reporting of safety issues to the competent authorities must be carried out by the sponsor without
delay and at the latest within seven calendar days following the day of knowledge.

Following the initial reporting of a new safety issue, the sponsor must send follow-up reports for any
relevant additional information relative to this safety issue at the latest within seven calendar days
following the day of knowledge.

Annual safety report

The sponsor must prepare once yearly throughout the duration of the clinical trial an annual safety
report (ASR) that includes:

- an analysis of participants’ safety,

- a list of all suspected serious adverse reactions for the concerned trial that occurred in France during
the covered period of the report,

- summary tables of all the SAEs which have occurred in the trial concerned.

Special case: for trials that pose minor risks, that have no influence on subjects’ medical care, that do
not involve the administration of an investigational product or the practice of an experimental act, the
safety report is provided in a simplified letter. The simplified letter of the annual safety report contains
a list of suspected adverse reactions that occurred during the covered period of the report, a global
analysis and an updated assessment of benefits and risks of the clinical trial.

The annual safety report must be submitted within 60 days after the birth date corresponding to the
date of inclusion of the first trial subject.

9.7 Data Safety Monitoring Board (DSMB)

The DSMB can be established by the sponsor. Its primary mission is to serve as a committee for
monitoring safety data. It can have other missions, such as monitoring efficacy data (especially if the
protocol includes interim analyses). The DSMB is mentioned in Article L. 1123-7 of the French Public
Health Code.

A Data and Safety Monitoring Board (DSMB) will not be convened for the present biomedical

research

10 DATA MANAGEMENT

10.1 Data collection methods
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Information required in the research protocol must be collected in the CRF and an explanation
must be given by the investigator for each missing data.
Data must be reported in the electronic CRF when they are available, for clinical or para-clinical data.
Correction of discordant data on CRF will be asked through queries. In the CRF, the changes in the
data will be tracked.

Anonymization of the patients will ensured using a code number and initials, reported on each

needed documents for the research, or by erasing nominative data on copies of source documents.

10.2 Right to access source data and documents

Access to data
In accordance with GCPs:

- the sponsor is responsible for obtaining the permission of all parties involved in the research to
guarantee direct access to all locations where the research will be carried out, to the source data, to the
source documents and the reports, with the goal of quality control and audit by the sponsor

- the investigators will make available to those in charge of monitoring, quality control and audit
relating to the biomedical research the documents and personal data strictly necessary for these
controls, in accordance with the legislative and regulatory provisions in force (Articles L.1121-3 and

R.5121-13 of the French Public Health Code)

Source documents
Source documents are defined as any original document or object that can prove the existence
or accuracy of a piece of information or a fact recorded during the research. These documents will be

kept for 15 years by the investigator or by the hospital in the case of a hospital medical file.

Data confidentiality

Those responsible for biomedical research quality control (Article L.1121-3 of the French
Public Health Code) will take all necessary precautions to ensure the confidentiality of information
about the experimental medications, the research, the research subjects and in particular the identity of
the subjects and the results obtained.

These individuals, as well as the investigators themselves, are subject to professional secrecy
(in accordance with the conditions set out in Articles 226-13 and 226-14 of the Penal Code).
During or after the biomedical research, the data collected about the research subjects and sent to the
sponsor by the investigators (or any other specialised parties) will be made non-identifying.

Under no circumstances should the names and addresses of the subjects involved be shown.
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The sponsor will ensure that each research subject has given permission in writing for access to
personal information about him or her which is strictly necessary for the quality control of the

research.

10.3 Data processing and storage of documents and data

Data entry

Data entry will be carried out on an eCRF, filled in on the internet after each visit by the
investigator-physicians in each centre. Access to the on-line data entry form by the investigator-
physicians will be restricted by an access code and a personal and unique password system for each
user. Each investigator will, in addition, have access to a specific profile that attributes or withholds
access to certain functions of the system (entering data, or simply viewing the data of the enrolled
patient or all the study data, possibility of change and validation by the CRAs, etc....). Data will be
stored on a secure server, with data encrypted during transmission and automatic internal saving of a

copy on the server that will host the eCRF.

Data processing (CNIL, the French Data Protection Authority) in France

This research falls under the "Méthodologie de référence"” (MR-001) according to the
provisions of Article 54, paragraph 5 of modified Law No. 78-17 of 6 January 1978 relating to
information technology, data files and privacy. This change was approved in a decision made on 5
January 2006. AP-HP, the research sponsor, has signed a commitment to comply with this

"M¢éthodologie de référence".

Archival
Specific documents for biomedical research will be archived by the investigator and the sponsor

for a period of 15 years after the end of the research.

10.4 Ownership of the data

AP-HP is the owner of the data, which cannot be used or disclosed to a third party without its

prior approval.

11 QUALITY CONTROL AND ASSURANCE
Each biomedical research project managed by AP-HP is ranked from A to D according to the

projected risk incurred by research subjects using the classification of biomedical research sponsored

by AP-HP.

ARTHROL protocol, version 1.1 of 14/12/2016 30/50



11.1 General organisation

The sponsor must be responsible for the safety and respect of those subjects who have agreed to
participate in the research. The sponsor must implement a quality assurance system to best monitor the
conduct of the research in the investigation centres.

For this purpose, the sponsor shall delegate Clinical Research Associates (CRA) whose primary role is
to carry out regular follow-up visits at the research locations, after having carried out initial visits.
The objective of monitoring the research, as defined in the French Good Clinical Practices (BPC
section 5.18.1), are to verify that:

e The rights, safety and protection of the research subjects are met,

e The data reported is exact, complete and consistent with the source documents,

e The research is carried out in accordance with the protocol in force, with French GCPs and

with the legislative and regulatory provisions in force.

11.2 Level of centre monitoring

In the case of this research, which is considered A risk, the appropriate monitoring level will be
determined based on the complexity, the impact and the budget for the research. Thus, the sponsor and
the coordinating investigator have agreed on the logistic score and impact, resulting in a research

monitoring level to be implemented.

11.3 Quality control

A Clinical Research Associate (CRA) appointed by the sponsor will be responsible for the
proper conduct of the research, for collecting and documenting, recording and reporting the data
generated in writing, in accordance with the Standard Operating Procedures applied within the DRCD
and in accordance with the French Good Clinical Practices as well as with the legislative and
regulatory provisions in force.

The investigator and the members of the investigator's team agree to make themselves available during
Quality Control visits carried out at regular intervals by the Clinical Research Associate. During these
visits, the following elements will be reviewed:
- written consent
- compliance with the research protocol and with the procedures defined therein
- quality of the data collected in the CRF: accuracy, missing data, consistency of the data with
the "source" documents (medical files, appointment books, original copies of laboratory
results, etc.)

- management of the treatments used
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114 Case Report Form (CRF)

All information required according to the protocol must be entered in the CRF. The data must
be collected as and when they are obtained, and clearly recorded in these CRF. Each missing data item
must be coded.

This digital CRF will be implemented in each of the centres thanks to a web-based data
collection medium. Investigators will be given a document offering guidance in using this tool.

When the investigators complete the case report via the Internet, the CRA can view the data quickly
and remotely. The investigator is responsible for the accuracy, quality and relevance of all the data
entered. In addition, the data are immediately verified as they are entered, thanks to consistency
checks. Thus, the investigator must validate any changes to the values in the CRF. These
modifications will be subject to an audit trail. A justification can be added when applicable, as a
comment. A print-out, authenticated (signed and dated) by the investigator, will be requested at the
end of the research. The investigator must archive a copy of the authenticated document that was

delivered to the sponsor.

11.5 Management of non-compliances

Any events that occur as a result of non-compliance, by the investigator or any other individual
involved in conducting the research, with the protocol, with the standard operating procedures, with
the good clinical practices or with the legislative and regulatory provisions in force must be noted in a
declaration of non-compliance addressed to the sponsor. As a first step, major or critical non-
compliances will be reviewed and processed by the DRCD's medical coordinator in order to
implement the necessary corrective or preventive actions. Next, the non-compliances will be sent to
the Quality - Risk Management Division of the DRCD for verification and analysis. These
verifications could result in the investigator in charge of the research location in question being asked

for information or could lead to compliance or audit visits.
11.6 Audits/inspections

The investigators agree to accept the quality assurance audits carried out by the sponsor as well
as the inspections carried out by the competent authorities. All data, documents and reports may be

subject to regulatory audits and inspections. Medical secrecy cannot be invoked in opposition to these

audits and inspections.
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An audit can be carried out at any time by individuals appointed by the sponsor and who are not
associated with the research directors. The objective of the audit is to ensure the quality of the
research, the validity of the results and compliance with the legislation and regulations in force.

The individuals who lead and monitor the research agree to comply with the sponsor's requirements
and with the competent authority regarding research audits or inspections.

The audit may be applicable to all stages of the research, from the development of the protocol
to the publication of the results and the organisation of the data used or produced as part of the

research.

11.7 Primary investigator's commitment to assume responsibility

Before starting the research, each investigator will give the sponsor’s representative a copy of
his/her personal curriculum vite, signed and dated, with his/her number in the RPPS (Répertoire
Partagé des Professionnels de Santé, Collective Database of Health Professionals).

Each investigator will undertake to comply with the legislation and to carry out the research
according to French GCP, adhering to the Declaration of Helsinki terms in force.

The primary investigator at each participating centre will sign a responsibility commitment
(standard DRCD document) which will be sent to the sponsor's representative.

The investigators and their employees will sign a delegation of duties form specifying each

person's role.

12 ETHICAL AND LEGAL CONSIDERATIONS

12.1 Methods for obtaining information and consent from research participants

In accordance with Article L1122-1-1 of the French Public Health Code, no biomedical research
can be carried out on a person without free and informed consent, obtained in writing after the person

has been given the information specified in Article L.1122-1 of said Code.

The free and informed consent, in writing, of the subject is obtained by the investigator, or by a
doctor representing the investigator, before the inclusion of the subject in the research.
The information sheet and a copy of the consent form signed and dated by the research subject and by
the investigator or the doctor representing the investigator, are given to the individual prior to his or
her participation in the research.

In addition, the investigator will specify in the research participant's medical file the methods

used for obtaining his or her consent as well as the methods used for providing information with the
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goal of obtaining their consent. The investigator will retain the original signed and dated copy of the

subject's consent form.

12.2 Subject prohibited from participating in another research or an exclusion period

anticipated after the research, if applicable

The subject will be prohibited from participating in other biomedical research protocols relating
to medications during the whole study duration, in order to avoid interferences with the results of the

study. There will be no exclusion period anticipated after the research.

12.3 Compensation for subjects

No compensation is anticipated for the patients/control subjects as compensation for the

inconveniences relating to the research.

124 Legal obligations

The sponsor's role

Assistance Publique - Hopitaux de Paris (AP-HP) is the sponsor of this research and by
delegation, the Clinical Research and Development Department (DRCD) carries out the research's
missions in accordance with Article L.1121-1 of the French Public Health Code. Assistance Publique -
Hopitaux de Paris reserves the right to halt the research at any time for medical or administrative

reasons. In this case, notification will be sent to the investigator.

Request for an opinion from the Comité de Protection des Personnes (CPP, ethical review board)
AP-HP, as sponsor, obtains for this biomedical research relating to a medication for human
use and prior to starting the research, the favourable opinion of the appropriate CPP, within the scope

of its authority and in accordance with the legislative and regulatory provisions in force.

Request for authorisation to ANSM
AP-HP, as sponsor, obtains for this biomedical research relating to a medication for human
use and prior to starting the research, authorisation from the ANSM, within the scope of its authority

and in accordance with the legislative and regulatory provisions in force.
Commitment to compliance with the MR 001 ""Méthodologie de Reference’
AP-HP, the research sponsor, has signed a commitment to comply with this "Méthodologie de

reference".
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Request for the opinion of the CCTIRS (advisory committee on the processing of research
information in the area of health) and request for authorisation from CNIL (French data protection
authorities)

As the processing of personal data for this research does not fall under the scope of the MR
001 méthodologie de reference, the sponsor must obtain the opinion of the CCTIRS and the
authorisation of the CNIL.

Standard declaration to the CNIL
AP-HP as sponsor of the research will make a standard declaration to the CNIL.

12.5 Modifications to the research

Any substantial modification to the protocol by the coordinating investigator must be sent to the
sponsor for approval. After approval is given, the sponsor must obtain, prior to starting the research, a
favourable opinion from the CPP and authorisation from the ANSM within the scope of their
respective authorities.

The information sheet and the consent form can be revised if necessary; in particular if there is a

substantial modification to the research or if adverse reactions occur.

12.6 Final research report

The final biomedical research report referred to in Article R1123-60 of the French Public Health
Code is drawn up and signed by the sponsor and the investigator. A summary of the report written
according to the competent authority’s reference plan will need to be sent to the competent authority
and ethical review board within one year after the end of the research, meaning the end of the

participation of the last research subject.

13 FUNDING AND INSURANCE

13.1 Funding source

The research is funded by the 2015 Programme Hospitalier de Recherche Clinique (grant n® 15-
15-0234 of the French Ministry of Health).

13.2 Insurance
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For the duration of the research, the Sponsor will take out an insurance policy covering the
sponsor's own civil liability as well as the civil liability of all the doctors involved in carrying out the
research. The sponsor will also provide full compensation for all harmful consequences of the research
for the research subjects and their beneficiaries, unless the sponsor can prove that the harm is not the
fault of the sponsor or any agent. The act of a third party or the voluntary withdrawal of the person

who initially consented to participate in the research cannot be invoked against said compensation.

Assistance Publique- Hopitaux de Paris (AP-HP) has taken out insurance from HDI-GERLING
through BIOMEDIC-INSURE for the full research period, covering its own civil liability and that of
any agent (doctor or research staff), in accordance with Article L.1121-10 of the French Public Health
Code.

14 PUBLICATION RULES

14.1 Mention of the AP-HP manager (DRCD) in the acknowledgements of the text
"The sponsor was Assistance Publique - Hopitaux de Paris (Département de la Recherche

Clinique et du Développement, Clinical Research and Development Department)"

14.2 Mention of the financier in the acknowledgements of the text
The following statement will be included in all publications “The research was funded by a

grant from Programme Hospitalier de Recherche Clinique - PHRC 2015 (Ministere de la Santé)”.

This research has been registered on the website http://clinicaltrials.gov: (ClinicalTrials.gov

Identifier: NCT02905799; first received: September 14, 2016; last updated: September 16, 2016).
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16 LIST OF ADDENDA

16.1 List of Investigators

Address of the research location Title First name | Telephone / e-mail / Fax
Surname

Service de  Rééducation et de MD, PhD Prof. Frangois | Tel: +33158412535
Réadaptation de I’Appareil Locomoteur Rannou francois.rannou@aphp.fr
et des Pathologies du Rachis Fax: +33158412545
Hépitaux Universitaires Paris Centre
Groupe Hospitalier Cochin
27, Rue du Faubourg Saint-Jacques
75014 Paris, FRANCE
Service de Rhumatologie MD, PhD Prof. Francis | Tel: +33149282520
Hépitaux Universitaires Est Parisien Berenbaum francis.berenbaum@aphp.fr
Groupe Hospitalier Saint-Antoine Fax: +33149282513
184, Rue du Faubourg Saint-Antoine
75012 Paris, FRANCE
Service de Médecine Physique et de MD, PhD Prof. Emmanuel | Tel: +33473750900
Réadaptation Coudeyre ecoudeyre@chu-

Université d'Auvergne

CHU Clermont-Ferrand

CHU Hépital Nord

61, Rue de Chateaugay

BP 30056, 63118 Cébazat, FRANCE

clermontferrand.fr
Fax: +33473750901
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16.2 Annexes

Annex 1. Pain numeric scale

Echelle numérique pour I'auto-évaluation de la douleur

Cette échelle numérique a pour but d’évaluer la douleur ressentie au niveau du genou au
cours de ces derniéres 48h. Pour cela, il suffit de cocher une case sur I'échelle selon la
douleur ressentie.

> Evaluation de la douleur au niveau du genou au cours de ces derniéres 48h :

Aucune douleur Douleur insupportable

DDDDDDDDDDD
10 20 30 40 50 60 70 8 90 100
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Annex 2. French version of the WOMAC physical function subscore questionnaire [34]

Pour chacune des activités suivantes, veuillez préciser les difficultés éprouvées en raison de votre

articulation souffrante, au cours des derniéres 48 heures.

SECTION FONCTION SECTION
PERSONNALISEE
Quelle est limportance de la | Aucune Minime Modérée Séveére Trés sévére | Cochez les 5 ltems
difficulté que vous éprouvez 0 1 2 3 choisis par le
a: 4 patient
1. Descendre les escaliers a a a a m] m]
2. Monter les escaliers a a a a m] m]
3. Vous relever de la a a a a m] m]
position assise
4. Vous tenir debout a m] m] m] Q Q
5. Vous pencher en avant a a a a Q Q
6. Marcher en terrain plat Q Q a a a a
7. Entrer et sortir d'une a a a a a m]
voiture
8. Faire vos courses a a m] m] Q Q
9. Enfiler vos collants ou vos a a a a a a
chaussettes
10. Sortir du lit a a a a m] m]
11. Enlever vos collants ou a a a a a a
vos chaussettes
12. Vous étendre sur le lit m] m] m] m] Q Q
13. Entrer ou sortir d’une a a a a m] m]
baignoire
14. Vous asseoir a a a a m] m]
15. Vous asseoir et vous a a a a m] m]
relever des toilettes
16. Faire le ménage «a a a a a a a
fond » de voter domicile
17. Faire I'entretien m] m] a a a ]
quotidien de votre domicile
||| ||| || || ||
Somme de chaque colonne 0
entre 0 et 17 |entre 0 et 34 | entre 0 et 51 | entre O et 68 entre 0 et 20
Total |__|_|entre 0et68 |__|_|entre 0et20
= (Total/17)*25 = (Total/5)*25
Score
|_|_|__I(0-100) |_|_|__I(0-100)
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Annex 3. Eleven-point numeric rating scale for patient’s global assessment of improvement

Echelle numérique pour I'auto-évaluation de I’'amélioration des symptémes

Cette échelle numérique a pour but d’évaluer ’'amélioration au niveau du genou depuis votre
derniére évaluation. Pour cela, il suffii de cocher une case sur I'échelle selon I'amélioration
ressentie.

» Evaluation de 'amélioration au niveau du genou depuis votre derniére évaluation :

Depuis votre derniére évaluation, comment jugez-vous I'amélioration au niveau du genou ?

Aucune amélioration Amélioration maximale

0o o o o o o o o o o O
0 10 20 30 40 50 60 70 80 90 100
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Annex 4. OARSI-OMERACT set of responder criteria [35]

High improvement in pain or in function >50%

and absolute change >20
AN
74 No
Yes 3
3 - .
Response Improvement in at least 2 of the 3 following:

® pain >20% and absolute change >10
® function >20% and absolute change >10
* patient’s global assessment >20% and absolute change >10

w2 D

Yes No

g _ 3
Response .No Response
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Annex 5. SAE Form

Direction de I'Organisation Médicale
et des relations avec les Universités
(DOMU)

Département de la Recherche
Clinique
et du Développement (DRCD)

PARTIE RESERVEE AU

Formulaire de notification d’'un Evénement Indésirable
Grave (EIG) survenant au cours d’une Recherche
Biomédicale ne portant pas sur un produit de santé

PROMOTEUR

REFERENCE VIGILANCE :

Référence GED : REC-DTYP-0271

Deés la prise de connaissance de I’EIG par I'investigateur, ce formulaire doit étre diment complété (3 pages),

signé et retourné sans délai au secteur Vigilance du DRCD-Siége par télécopie au +33 (0)1 44 84 17 99

Notification initiale [_]
1|

1. Identification de la recherche

Acronyme : ARTHROL

Date de notification : ]

Suivi ’EIG [_] N° du suivi

Code de la Recherche :
Risque : A

P150938

Date de prise de connaissance de I'EIG

par investigateur : I

| 1210 |__|_|
jj mm aaaa

|20 |
jj mm aaaa

Titre complet de la Recherche Biomédicale :

RANDOMIZED, PLACEBO-CONTROLLED TRIAL

EVOLUTION OF PAIN AT THREE MONTHS BY ORAL RESVERATROL IN PRIMARY KNEE OSTEOARTHRITIS : A MULTICENTER, DOUBLE-BLIND,

2. Identification du centre investigateur

Nom de I'établissement :

Investigateur (hom/prénom) :

Ville et code postal :

Service :

Tél :

Fax :

3. Identification et antécédents de la personne se prétant a la recherche

Référence de la personne : |_| - - - Antécédents médicaux-chirurgicaux/familiaux pertinents pour
n‘centre = n°ordre de sélection - initiale = initiale I’évaluation du cas (joindre un CRH le cas échéant) :
nom _ prénom
Sexe : D M D F Date de naissance :
. Y A A
Poids: |__|__|__| kg i mm 2333
Taille : cm
11| Age:|_|__|__|ans
Date de signature du consentement : |__|_ | |__|__| |-2_|.0_|__|__|
ji mm aaaa
Date de randomisation : | 1200 | N° traitement ou N° randomisation :
jj mm aaaa
4. Procédures et actes ajoutés par la recherche (ex. : biopsies, IRM ... Date de réalisation Chronologie
Barrer I’encadré si procédures et actes non réalisés) (ji/mm/aaaa) Avant la survenue | Apres la survenue
de I'EIG de I'EIG
RESVERATROL ou Placebo |__1l__112]0]_|_| ] ]
|12 0| || ] ]
Ll J L J12]0] | | O L]
|| I |_|_J12] 0| || ] ]

5. Médicament(s) concomitant(s) au moment de I’EIG, a I’exclusion de ceux utilisés pour traiter I’événement indésirable
(compléter le tableau ci-apres et si nécessaire I’annexe relative aux médicaments concomitants ou barrer I’encadré si non applicable)
= Annexe jointe au présent formulaire : [ ] Oui [[] Non
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Acronyme : Erreur ! Source du renvoi introuvable. ARTHROL

Référence de la personne se prétant a la recherche : ]

PARTIE RESERVEE AU PROMOTEUR

n°centre = n°ordre de sélection = initiale = initiale REFERENCE VIGILANCE :
nom prenom
Référence GED : Erreur ! Source du renvoi
introuvable.
Nom commercial (de Voie™ Posologie Dates En Indication Action prise Causalité de I'EIG
préférence) ou (préciser d’administration cours? 0 : poursuite sans 0 : non lié au
Dénomination Commune 'unité (du ji/mm/aa au modification de la médicament
Internationale ex : mgfj) ji/mm/aa) posologie 1:lié au
1:arrét médicament
2 : diminution de la 2 : ne sais pas
posologie
3 : augmentation de la
posologie

4 : ne sais pas

LV R U Y O R M
au | |l J Il ||
LV R R Y O Y ]
aul Il f [l [_|

(1) Voie d’administration : VO=voie orale ; IM=Intramusculaire ; IV=intraveineuse ; SC=sous-cutanée ou autre (a préciser) (2) En cours au moment de la survenue

de I'EIG

6. Evenement indésirable grave [EIG]

Diagnostic: [_] Définitif [_] Provisoire

Date de survenue des premiers symptomes : |

[ 20| ]

Préciser lesquels

Organe(sl concerné(s[ :

Date d’apparition de I'EIG :

1120

jj mm aaaa

Heure de survenue: |__||__| hh |_||__| min

[ donnée manquante

Délai entre la date de procédure/acte ajouté
par la recherche et la date de survenue de
I'EIG :
| |
ji hh  min

L’événement a-t-il conduit a une interruption de la procédure/acte ajouté par la recherche ?

|:| Non |:| Oui

Date:|__|_ ||| _|12| 0| _|_|

] Non applicable

L'arrét de la procédure/acte ajouté par la recherche a été :

O Provisoire O Définitif

Le cas échéant, date de reprise de la procédure/acte ajouté par la recherche :

[ Non applicable

210

Récidive de I'EIG apres reprise de la procédure/acte ajouté par la recherche :

O Non OOui Date:|__|_||_|_I]l2]0]_|_|

] Non applicable

Des mesures symptomatiques ont-elles été prises ?

|:| Non |:| Oui

Date: | __|__| |__|_I12_[_0_| _|_]|

PrECISEI ettt ettt s e s s e e saeeteeteeteeaessestesse e e et neesessesaesses st sesaessessessrseneeheebeeaeseeeneenenneeen

L’événement a-t-il conduit a une levée d’insu ?

Critéres de gravité :

[] Nécessite ou prolonge I'hospitalisation :
au || 20|
au ||| | 1-2_|_0_|_|_|

[] Déces

[] Mise en jeu du pronostic vital

I:l en cours

[] Incapacité ou handicap important ou
durable

[] Anomalie ou malformation congénitale

[] Autre(s) critére(s) médicalement
significatif(s), préciser :

Degré de sévérité :

[Jiéger [[IModéré []Sévere

[(ONon  [Joui Date:|_ | ||l | 11210 | | | RésUtat: ....c.ococvevcrercerenn..
Evolution de I’événement
|:| Déces |:| Sujet non encore rétabli, préciser :
O sans relation avec I'EIG Date:|__|_||_|_||2]0_|_|_| O Etat stable
O en relation avec I’ElG JJ mm aaaa O Aggravation
O Amélioration
] Résolu : Date:|_ | |l_|_I1210] || [IEvolutioninconnue
O sans séquelles ji mm aaaa
O avec séquelles, préciser lesquelles : LI
Th min
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Acronyme : Erreur ! Source du renvoi introuvable. ARTHROL
iy A s PARTIE RESERVEE AU PROMOTEUR
Référence de la personne se prétant a larecherche : | |__|_ |- ||| _|-[_I-]_

n°centre = n°ordre de sélection =initiale = initiale
nom  prénom REFERENCE VIGILANCE :

Référence GED : Erreur ! Source du renvoi
introuvable. Erreur ! Source du renvoi introuvable.

7. Autre(s) étiologie(s) envisagée(s)

[ONon [Joui Sioui, préciser:

8. Examen(s) complémentaire(s) réalisé(s)

[ONon [Joui Sioui, préciser date, nature et résultats : [joindre les bilans anonymisés]

9. Selon l'investigateur, I'événement indésirable grave est (plusieurs cases possibles)

Lié a la recherche biomédicale :

[]oui: O ala (aux) procédure(s)/acte(s) de la recherche biomédicale : resveratrol ou placebo
O Relation certaine [J Relation probable [J Relation possible [ Relation improbable (non exclu)

[INon: O ala progression de la maladie faisant 'objet de la recherche : arthrose du genou
O a un (ou plusieurs) médicament(s) concomitant(s) administré(s), le(s)quel(s) :
O a une maladie intercurrente, laquelle :
O autre, préciser :

Notificateur Investigateur Tampon du service :
Nom et fonction : Nom :
Signature : Signature :
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Annex 6. Patient Card

CARTE PATIENT
Merci de garder cette carte en permanence avec vous

N° centre / N° d’inclusion/ Initiales Nom Prénom

Je participe a la recherche : ARTHROL
Evaluation des effets du Resveratrol per os dans I’arthrose du genou

dont le promoteur est I’Assistance Publique — Hépitaux de Paris

Je recois le traitement suivant : Resvératrol ou Placebo

A la dose de : 80 mg (2 gélules 2 fois par jour) pendant 1 semaine
Puis 40 mg (1 gélule 2 fois par jour) pendant 6 mois

Date de début de traitement: /[

N° de traitement regu = ___

CARTE PATIENT

Je suis suivi(e) parle Dr........ccooviiiiiii
ATHOPItAl ...

En cas de nécessité de connaitre votre traitement en urgence, votre médecin

peut contacter le Centre Anti-Poison de I’hépital Fernand Widal, a Paris

% : 0140054848
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Annex 7. Communication

Arthrose du genou : I’hépital Cochin recrute des patients pour une étude clinique

Vous avez une arthrose du genou douloureuse, confirmée par une radiographie, et étes agé de plus
de 40 ans ? Le Professeur Frangois Rannou, adjoint au Chef du Service de Rééducation et
Réadaptation de I'’Appareil Locomoteur et des Pathologies du Rachis, lance début 2017 une étude
clinique sur l'arthrose du genou. 164 patients doivent étre inclus dans cette recherche. Dans le
cadre de cette étude, les patients bénéficieront d’'une consultation médicale et recevront pendant 6
mois un complément nutritionnel ou le placebo. Si vous souhaitez y participer, contactez-nous au :
adresse genérique aphp

Vous avez une arthrose du genou
douloureuse confirmée par une

radiographie, et étes dge de plus de 40 ans ?

Le Professeur Francois Rannoun, adjoint au Chef du Service

de Rééducation et Réadaptation de I’ Appareil Locomoteur et
des Pathologies du Rachis (Hépital Cochin), lance début

2017 une étude clinique sur 'arthrose du genou.
164 patients doivent étre inclus dans cette recherche.

Dans le cadre de cette étude, les patients bénéficieront

d 'une consultation médicale et recevront pendant 6 mois un

complément nutritionnel ou le placebo.

Si vous souhaitez y participer, envoyez un email d l'adresse

de messagerie sulvante: wurense specifigue & § étude
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Annexe 4 : affiche destinée au recrutement patient
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1 SUMMARY

Title Evolution of pain at three months by oral resveratrol in primary knee
osteoarthritis: a multicenter, double-blind, randomized, placebo-controlled
trial

Acronym ARTHROL

Coordinating Prof. Francois RANNOU, M.D., Ph.D.

Investigator Service de Rééducation et de Réadaptation de I’Appareil Locomoteur et

Scientific Director

des Pathologies du Rachis

Hopitaux Universitaires Paris Centre - Groupe Hospitalier Cochin
Assistance Publique — Hopitaux de Paris

27, Rue du Faubourg Saint-Jacques, 75014 Paris, FRANCE

Tel +33 1 58 41 25 35

Fax +33 158412545

francois.rannou@aphp.fr

Dr. Christelle NGUYEN, M.D., Ph.D.

Service de Rééducation et de Réadaptation de 1I’Appareil Locomoteur et
des Pathologies du Rachis

Hopitaux Universitaires Paris Centre, Groupe Hospitalier Cochin
Assistance Publique — Hopitaux de Paris

27, Rue du Faubourg Saint-Jacques, 75014 Paris, FRANCE

Tel +33 1 58 41 29 45

Fax +33 1 58 41 28 35

christelle.nguyen2@aphp.fr

Sponsor

Assistance Publique - Hopitaux de Paris

Scientific justification

OA is the first cause of handicap in individuals over 40 years-old in
France. OA physiopathology is driven by local joint inflammation
responsible for pain and joint destruction. Experimental studies have
shown that resveratrol could modulate pain and inflammation. We
hypothesize that resveratrol, in a new formulation developed by the
coordinating investigator and his colleagues (INSERM U1124), improving
its bioavailability, will decrease pain in patients presenting with primary
knee OA.

Primary objective and
assessment criterion

The primary objective of the study is to assess the efficacy on mean knee
pain in the previous 48 hrs of oral resveratrol compared to placebo in
patients with knee OA at 3 months.

The assessment criterion is the mean change from baseline in mean knee
pain in the previous 48 hours on a self-administered 11-point pain numeric
rating scale (NRS, 0 no pain - 100 maximal pain) at 3 months

Secondary  objectives
and assessment criteria

The secondary objectives of the study are to assess the efficacy of oral
resveratrol compared to placebo in patients with knee OA mean knee pain
in the previous 48 hrs at 6 months, and function, patient’s global
assessment, response to treatment and medication (intra-articular
injections of corticosteroids or hyaluronic acid, analgesics and non-
steroidal anti-inflammatory drugs [NSAIDs]) sparing effect at 3 and 6
months. Assessment criteria are:
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the mean change from baseline in mean knee pain in the previous 48
hrs on a self-administered 11-point pain NRS at 6 months

the mean change from baseline in the function subscore of the self-
administered Western Ontario and McMaster Universities Arthritis
Index (WOMAC) questionnaire at 3 and 6 monthsthe mean change
from baseline in patient’s global assessment at 3 and 6 months on a
self-administered 11-point global assessment NRS (0 worst possible -
100 best possible)

the percentage of Osteoarthritis Research Society International
(OARSI) - Outcome Measures in Rheumatology (OMERACT)
responders at 3 and 6 months

self-reported number of intra-articular injections of corticosteroids or
hyaluronic acid since last contact at 3 and 6 months

Self-reported consumption of analgesics (non-opioid, weak and
strong opioids) since last contact using a self-administered 4-class
scale (never; several times a month; several times a week; daily) at 3
and 6 months

self-reported consumption of NSAIDs since last contact using a self-
administered 4-class scale at 3 and 6 months

Experimental design

Multicenter, double-blind, randomized, placebo-controlled trial

Population involved

Patients presenting with symptomatic primary knee OA, fulfilling 1986
American College of Rheumatology (ACR) classification criteria

e [Inclusion criteria

Age > 40 years-old

Knee OA fulfilling 1986 ACR criteria

Pain on an 11-point NRS > 40/100

Symptom duration > 1 month

4 > Kellgren and Lawrence X-Ray score > 1

Written consent obtained

Health insurance cover

Patients excluded for temporary reasons can be rescreened.

¢ Non-inclusion
criteria

History of symptomatic crystal or inflammatory arthritis

Knee surgery < 1 year

Knee trauma < 2 months

Knee intra-articular injections <2 months

Current use of intramuscular, intravenous or oral corticosteroids
Current use of anticoagulants

Uncontrolled diseases that may require intramuscular, intravenous or
oral corticosteroids

Neurologic disorders involving the lower limbs

Inability to speak, write or read French language

Participation to another biomedical research

Contraindication to resveratrol or hypersensitivity to any of its
constituents

Investigational product

Resveratrol is a dietary supplement, not a drug. It will be administered
orally 2 caplets twice a day for one week then one capsule twice a day for
a total duration of 6 months. Resveratrol will be supplied by the industrial
partner. The caplets of resveratrol have already been distributed on the
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French market for several years and the caplets used in this study will be
exactly the same as those already available on the French market.

Control group

Placebo of resveratrol will be supplied by the industrial partner. It will
present with similar conditioning and taste, and will be administered orally
2 caplets twice a day for one week then one capsule twice a day for a total
duration of 6 months. The placebo use in this study will be exactly the
same as the one used in a previous PHRC already accepted in neurology
(Assistance Publique-Hopitaux de Paris).

Other procedures added | Not applicable

by the research

Risks added by the | Risk A

research

Practical procedure . Recruitment of eligible patients by advertisement and among in-

and outpatients of the investigating centers

e Day 0: inclusion visit, informed consent, inclusion and randomization
e Month 3: follow-up visit
e Month 6: follow-up visit and end of the research

Number of
chosen

subjects

164

Number of centres

3 tertiary care centers located in France
e Cochin Hospital, Paris
e Saint-Antoine Hospital, Paris
e Clermont-Ferrand Hospital

Research period

Number of inclusions
expected per centre and
per month

1.1 patients per centre and per month

Statistical analysis

Analysis will be performed according to the intention-to-treat principle by
which each participant will be analyzed in his randomization arm,
following a prespecified statistical analytic plan

Funding source

Assistance Publique-Hopitaux de Paris - Programme Hospitalier de
Recherche Clinique en 2015

Data Safety Monitoring
Board anticipated

No
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2 SCIENTIFIC JUSTIFICATION FOR THE RESEARCH

2.1 Hypothesis for the research

In the Global Burden of Disease Study 2013 designed to assess disability-adjusted life-years
(DALYs), which is an indicator of health loss, musculoskeletal disorders were identified among the 5
main contributors to DALYs [1]. Knee osteoarthritis (OA) is one of the most disabling joint disorder
in Western countries [2]. OA is the first cause of disability in patients over 40 years-old in France [3].
OA physiopathology is driven by local joint inflammation responsible for pain and joint destruction.
There is no efficient structural treatment for OA, but only symptomatic treatments, mainly
acetaminophen and NSAIDs, designed to alleviate painful symptoms. Unfortunately, acetaminophen is
not very effective with an effect size of 0.10, and recent data highlighted its potential cardiovascular
adverse effects [4, 5]. NSAIDs are efficient on pain and inflammation, but their serious cardiovascular
and digestive side effects do not support a prescription for long duration. Therefore, an optimized
treatment in OA should be efficient on both pain and inflammation, as well as innocuous. Resveratrol
is an interesting molecule because of its anti-inflammatory properties [6]. Resveratrol is currently used
as a dietary supplement. No serious toxicity has been described in humans so far.

A French PHRC is currently ongoing to address resveratrol positive effects on metabolic
syndrome and inflammation: AOR12; METARES study, Prof. Jean-Louis Beaudeux, Pitié-Salpétricre
Hospital, Pierre & Marie Curie University. Resveratrol has also been evaluated in aging, cancer,
neurodegenerative diseases, menopausal conditions, and cardiovascular and liver diseases [6].
However, the doses used in these trials were highly variable, and were not adjusted regarding the low
bioavailability of current oral formulations.

Drs JF Savouret (INSERM U1124) and Eric Serée (scientific advisor for our project) have
recently designed and patented a new formulation of resveratrol, in collaboration with our industrial
partner (patent n° WO 2012/007252, Laurent Pechére, Yvery Laboratory, Marseille, FRANCE). This
new formulation has allowed for the first time a significant increase of resveratrol bioavailability by
oral administration in humans, in contrast with former dry powder formulations [7]. The plasmatic
peak (30 min. after ingestion) was 10-fold increased, and blood concentration remained at significant
levels during several hours. This new resveratrol formulation may allow for a trial with low resveratrol
doses (40 mg/day), yet yielding a significant blood level and half-life of resveratrol. In other word,
with this new formulation of resveratrol, a putative effect becomes possible via oral administration. To
our knowledge, this formulation is unique and no other formulation is able to reach such a high
bioavailability.

We hypothesized that the use of resveratrol in this new formulation would significantly

decrease mean OA knee pain in the previous 48 hours at 3 months, with minimal adverse effects.
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2.2 Description of knowledge relating to the hypothesis for the research

Mediterranean societies have developed the ‘Mediterranean diet’ under the influence of Greek
medicine. This diet consists in a moderate intake of animal meat and fat in combination with high
consumption of vegetables, fruits and olive oil. Natural antioxidants, fibers, B vitamins and
unsaturated fatty acids are also present, with red wine being the main alcoholic beverage, consumed
with meals on a daily basis [8]. The beneficial effect of this diet upon coronary heart disease
prevention has been a matter of debate, recently refueled by the controversy over the ‘French
Paradox’. This concept arose from studies showing the low rate of coronary heart disease in wine-
drinking French population compared to other Western populations, despite the presence of elevated
risk factors including high animal fat intake, low exercise level, and heavy smoking [9]. This
controversy started on epidemiological grounds, further fueled by negative experimental data [10], and
eventually lead to the hypothesis that red wine may contain cardioprotective compounds like
antioxidant polyphenols.

Red wine contains several polyphenols including phenolic acids, hydroxystilbenes and
flavonoids. Trans-resveratrol (3,5,4'-trihydroxystilbene) is the parent compound of a family of
hydroxystilbenes existing in cis- and trans- configurations in a variety of spermatophyte plants such as
grapevine, peanuts, pine, or Chinese knotweed [10]. Because of its effects on lipids and arachidonic
acid metabolisms, and its antioxidant activity, resveratrol has been considered as the major
cardioprotective component of red wine. In grapes, resveratrol is produced as an antifungal
phytoalexin in response to infection by Bothrytis Cinerea. Resveratrol is present in red wine at
concentrations ranging from 0.1 to 14.5 mg/L [11]. Several Asian pharmacopoeas describe Chinese
knotweed (Polygonum Cuspidatum) powder as an anti-inflammatory drug, used in various conditions
such as pain, fever, dermatitis, atherosclerosis, hyperlipemia and cancers [12]. Experimental and
clinical data suggest that resveratrol anti-inflammatory and analgesic effects may be of clinical
interest as a complementary to conventional treatment in joint diseases. Hypotheses about
resveratrol mechanisms of action suggest a modulation of endocrine disruption, apoptosis and

oxidative stress.

2.3 Justification of the research

Even though the research on the effect of dietary polyphenols on human health has developed
considerably and controversially in the past decade in such broad fields as cancer, neurodegenerative
and cardiovascular diseases, type 2 diabetes mellitus and other metabolic disorders [13], no large
clinical data are available to date regarding the efficacy of resveratrol in joint disorders, especially in
OA. This lack of trials in joint disorders might be related to controversies associated with the

relatively poor results from resveratrol supplementation in other human conditions, particularly with
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regards to the financial investments involved [14, 15]. However, a larger body of experimental
evidence suggests that resveratrol administered with proper timing and sufficient biodisponibility,
might be relevant as a complementary to conventional treatment for joint disorder-related symptoms in

humans, in addition to conventional treatments.

In vitro findings

Articular chondrocytes are resistant to resveratrol stimulation at micromolar doses (0.1 to 10
uM), whatever the molecular pathway considered. Several hypotheses can be brought up.
Chondrocytes contain high levels of ceruleoplasmin, a copper-containing protein with a strong laccase
activity [16]. Laccases are able to disrupt and inactivate resveratrol propylene chain. Chondrocytes
also harbour a particular AhR that does not have basal activity and is only able to translocate to the
cell nucleus upon interleukin (IL)-13 activation (personal data). This apparent insensitivity of
chondrocytes to resveratrol in vitro due to a lack of AhR basal activity is in contrast with our
preliminary clinical observations, showing the potent analgesic activity of resveratrol in patients
suffering from a variety of inflammatory joint diseases (personal data). Furthermore, there is growing
evidence of resveratrol effects on chondrocytes and synoviocytes.

Resveratrol inhibitory effects on IL-13 and kinases modulation of matrix metalloproteinases
(MMP)-1, -3, and -13 expressions in chondrocytes (endochondral cartilage and intervertebral disc)
have been reported by several groups [17-21]. In some of these studies, resveratrol doses ranged from
50 to 100 uM. Therefore, an indirect estrogenic effect via ER-a activation cannot be excluded [22-25].
Other groups have recently opened a new avenue in cartilage biology research by showing that
synoviocytes, more than chondrocytes, might be the real target of resveratrol anti-inflammatory
activities. Resveratrol inhibits IL-13, MMP-3 and phosphorylated Akt expression, either basal or
Tumour Necrosis Factor (TNF) a-induced, in a dose-dependent manner, between 6 and 50 pM [26].
Caspase-8 has also been reported to be a target of resveratrol in synoviocytes at high doses (50 pM)
[27]. All the authors concluded that resveratrol might have beneficial effects in preventing and treating
rheumatoid arthritis (RA). Finally, resveratrol inhibits cell adhesion between monocytes and
endothelial cells [28], a mechanism that might be extended to monocyte interactions with
chondrocytes. The authors attributed this effect to tyrosine kinase inhibition, the other major effect of
resveratrol with AhR activation, although the latter mechanism is also a potent pathway for I[CAM-I

expression [29].

Pre-clinical findings
Although in vitro data strongly support a potent joint protection effect of resveratrol through
modulation of inflammation, chondrolysis and angiogenesis, resveratrol health benefits still await in-

depth investigation in animal models. Many reports used questionable modes of administration (wine

ARTHROL protocol, version 7.0 of 23/03/2021 10/56



or dry powder form) or erroneous targets, as once pointed out about platelet aggregation [10]. Only
few papers have specifically investigated effects of resveratrol in OA animal models.

In a rabbit model of OA, by unilateral anterior cruciate ligament transection, intra-articular
injections of resveratrol hampered the progression of cartilage destruction and associated prod-
degradative soluble factor production [30, 31]. In Wang’s study, intra-articular resveratrol was
administered daily for 2 weeks at different dose regimen (50, 20, and 10 pmol/kg). In the groups
treated with resveratrol, reduced cartilage lesions, apoptosis rate of chondrocytes and level of nitric
oxid in the synovial fluid were observed in a dose-dependent fashion [31]. Consistently, Elmali and
colleagues showed a reduction in cartilage destruction scores and loss of matrix proteoglycans in
animals injected intra-articularly with 10 pmol/kg resveratrol for 2 weeks compared to DMSO injected
animals. Scores of synovial inflammation were comparable between the 2 groups [30]. Most recently,
in a mouse model of OA, by destabilization of the medial meniscus, weekly intra-articular injection of
resveratrol in the knee was associated with decreased cartilage and subchondral bone changes, along
with unchanged type 2 collagen expression, and reduction in iNOS and MMP-13 expressions,
activation of SIRT-1 and inhibition of Hypoxia Inducible Factor (HIF)-2a [32]. To our knowledge, no
study has reported the effects of oral administration of resveratrol in these models, or the influence of
genetic inhibition of AhR in AhR -/-.

In summary, in the field of rheumatic disorders, in vifro evidence clearly support anti-
inflammatory, anti-catabolic, anti-apoptotic and anti-oxidative properties of resveratrol in various
articular cell types including chondrocytes and synoviocytes, along with immunomodulation
properties on T and B lymphocytes. Consistently, resveratrol administered intra-articularly has shown
joint protective effects in pre-clinical models of OA, mainly mediated by decreased production of pro-
inflammatory and pro-degradative soluble factors, as well as modulation of cellular and humoral
responses.

In order to take the use of resveratrol to the next step of clinical trials in human joint
diseases, we believe that new formulations of resveratrol as developed by our industrial partner,
that improve its biodisponibility and safety [7], could be interesting in treating painful symptoms

related to OA as a complementary treatment to conventional treatment.

24 Primary objective

The primary objective of the study is to assess the impact on mean knee pain in the previous 48

hrs of oral resveratrol compared to placebo in patients with knee OA at 3 months.

2.5 Secondary objectives
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The secondary objectives of the study are to assess the impact of oral resveratrol compared to
placebo in patients with knee OA on mean knee pain in the previous 48 hrs at 6 months, and function,
patient’s global assessment, response to treatment and medication (intra-articular injections of
corticosteroids or hyaluronic acid, analgesics and non-steroidal anti-inflammatory drugs [NSAIDs])

sparing effect at 3 and 6 months.

3 PLAN FOR THE RESEARCH

3.1 Concise description of the primary and secondary assessment criteria

Primary and secondary assessment criteria core set was selected accordingly with OMERACT
recommendations [33] and COMET initiative for phase III clinical trials in knee OA, and includes

outcomes for pain, physical function, and patient global assessment of improvement.

Primary assessment criterion

The primary assessment criterion of the study is the mean change from baseline in mean knee
pain in the previous 48 hrs on a self-administered 11-point pain numeric rating scale (NRS, 0 no pain -

100 maximal pain) at 3 months (Annex 1).

Secondary assessment criteria

Secondary assessment criteria are:
. The mean change from baseline in mean knee pain in the previous 48 hrs on a self-
administered 11-point pain NRS at 6 months
. The mean change from baseline in the function subscore of the self-administered Western
Ontario and McMaster Universities Arthritis Index (WOMAC) questionnaire at 3 and 6 months using
the French version of the questionnaire (Annex 2). The WOMAC index is a self-administered, disease
specific instrument validated for OA. It consists of 24 items grouped into 3 subscales: pain (5
questions), stiffness (2 questions) and physical function (17 questions) with higher scores indicating
greater disease severity [34].
. The mean change from baseline in patient’s global assessment at 3 and 6 months on a self-
administered 11-point global assessment NRS (0 worst possible - 100 best possible) (Annex 3).
. The percentage of Osteoarthritis Research Society International (OARSI) - Outcome Measures
in Rheumatology (OMERACT) responders at 3 and 6 months. Response to treatment will be defined
as an improvement in pain (assessed by an 11-point pain NRS) or in function (assessed by the

WOMAC function subscore) > 50% and absolute change > 20, or improvement in at least 2 of the 3
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following: 1/ pain > 20% and absolute change > 10, 2/ function > 20% and absolute change > 10, 3/
patient’s global assessment (assessed by an 11-point global assessment NRS) > 20% and absolute
change > 10 [35] (Annex 4).

. The self-reported number of intra-articular injections of corticosteroids or hyaluronic acid
since last contact at 3 and 6 months (Annex 5)

. The self-reported consumption of analgesics (non-opioid, weak and strong opioids) since last
contact using a self-administered 4-class scale (never; several times a month; several times a week;
daily) at 3 and 6 months (Annex 5)

. The self-reported consumption NSAIDs since last contact using a self-administered 4-class

scale at 3 and 6 months (Annex 5)

3.2 Description of research methodology

Experimental plan. The proposed study is a 2-arm, placebo-controlled, double-blind,
multicentre, randomized trial. Patients will be assessed at baseline, 3 and 6 months. They will be
randomized in one of two groups:

e Intervention group: 2 caplets of resveratrol (40 mg) twice a day for one week then one
capsule (20 mg) twice a day administered orally for a total duration of 6 months.
Resveratrol will be supplied by the industrial partner. The caplets of resveratrol have
already been distributed on the French market for several years and the caplets used in
this study will be exactly the same as those already available on the French market.

e Control group: 2 caplets of placebo twice a day for one week then one capsule twice a
day administered orally for a total duration of 6 months. The placebo of resveratrol will
be supplied by the industrial partner. Placebo will present in same conditioning, with the
same taste, and same way of administration.

Duration of participation for each patient will be 6 months. The study will be planned,

executed, analyzed and reported according to CONSORT Statement [38].

Number of centres participating. The proposed study is a national multicenter study.
Individuals will be prospectively recruited among in- and outpatients who fulfill the inclusion criteria
from 3 French Rheumatology and Rehabilitation Medicine departments located in tertiary care centers
with high expertise in OA management and through advertising on the internet, in the medias
(newspapers, health magazines) and using posters displayed in each investigating centres. In addition,
the computerized medical records of each investigating center will be searched from 2015 to 2017, and
patients for whom the key words “knee osteoarthritis” were recorded will be invited to participate in

the study by phone by the biomedical research technician.
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Identification of the subjects. For this research, participants will be identified as follows:
centre n° (3 numerical positions) — selection order n° of the participant in the research (4 numerical
positions) — surname initial - first name initial. This reference is unique and will be used for the entire

research period. A randomization number will be assigned during randomization

Randomization. Patients who meet the inclusion criteria and agreed to participate will be

randomly assigned to the resveratrol or placebo group at day 0.

Sequence generation. The randomization sequence will be computer-generated by a
statistician of the Centre d’Epidémiologie Clinique. The list will be stratified by centres with

variable block sizes.

Implementation. The randomization process will be centralized at the coordinating office
(Unité de Recherche Clinique, Cochin Hospital), which will have no involvement in the
enrollment, follow-up, or assessment of participants. Only the independent statistician of the
Centre d’Epidémiologie Clinique, the computer programmer at the coordinating office (Unité de
Recherche Clinique, Cochin Hospital) who will implement the list in the secure electronic case
report form (e-CRF), and the YVERY company who will prepare the resveratrol and placebo
caplets according to the randomization list will have access to the randomization list. The
YVERY company will label the resveratrol and placebo caplets and send them to each centre for
the whole research duration. In each centre, the investigator will blindly deliver the medication to

patients enrolled in the study according to their randomization number.

Allocation concealment. The sequence will be concealed by use of a computer interface

implemented in the e-CRF (CleanWeb).

Blinding methods and provisions put in place to maintain blindness. Patients, care providers,
data collectors, outcome assessors and statisticians will be blinded to the allocated group. The
industrial partner will supply resveratrol and placebo caplets with strictly identical presentations,
treatment administration and clinical monitoring of the experimental products will be the same in the
experimental and control groups. Resveratrol and placebo caplets will be prepared according to the
randomization list. Labelling will be anonymized by the YVERY company. They will be delivered at

once for the whole research duration.
Procedures for breaking the blind, if applicable. The event of having to break the blind is
unlikely with the use of a dietary supplement. The blind can be broken only if the investigator deems it

necessary for the safe management of a specific medical condition of a subject, and whenever possible

ARTHROL protocol, version 7.0 of 23/03/2021 14/56



the medical monitoring methodologist and sponsor should be consulted before breaking the blind. If
the blind is broken for any reason during the course of the study, the moment on which the blind was
broken and all other relevant information will be documented by the investigative site, and other
sponsor designees, as appropriate. The reason for breaking the blind will be indicated and justified in
the source documentation and in the eCRF. All subjects who are unblinded while on the study will be
followed-up from the moment of unblinding, with the reason for unblinding given. If an an adverse
event (AE) leads to unblinding, the AE should be given as the reason for unblinding and the AE
should also be recorded in the eCRF. Any AEs should be followed until resolution.
Unblinding will be requested for any reason considered essential by the investigating doctor by
calling upon:
- the DRCI in a situation other than an emergency during the work day and during working
hours, addressed to the DRCI 's project referent Tel: +33 1 44 49 59 69
- the poison centre of Fernand Widal Hospital, in the case of an emergency (see emergency
situations requiring unblinding), on weekends, bank holidays, when the DRCI is closed and

when unblinding cannot be carried out at the DRCI Tel: +33 1 40 05 48 48

4 PROCEDURE FOR THE RESEARCH

4.1 Selection

Patients will be prospectively recruited by the treating physician among in- and out-patients
and by advertising on the internet, in the medias (newspapers, health magazines) and using posters
(Annex 6) displayed in each investigating centres. If a patient is interested in participating to the
study, he will have to contact the biomedical research technician by phone or email (contact details
provided in the advertisement). The biomedical research technician will check for eligibility criteria by
phone, then, if appropriate, will appoint the patient within the month for a face-to-face baseline visit
with one of the investigator, who will be a senior specialist in physical rehabilitation medicine and/or
in rheumatology. In addition, the computerized medical records of each investigating center will be
searched from 2015 to 2017, and patients for whom the key words “knee osteoarthritis” were recorded

will be invited to participate in the study by phone by the biomedical research technician.

4.2 Inclusion and randomization visit

e Inclusion and non-inclusion criteria will be checked by the investigator during the face-to-face
baseline visit. The patient will be informed and his consent collected. The patient will then be
enrolled and randomized. Specific additional clinical examination, laboratory tests or imaging

will not be required for the purpose of the study. Information’s regarding demographics,
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medical history, previous and current medications will be recorded in the eCRF. Baseline
values for assessment criteria will be collected:

mean knee pain in the previous 48 hrs on a self-administered 11-point pain NRS

function using the function subscore of the self-administered WOMAC questionnaire

patient’s global assessment on a self-administered 11-point global assessment NRS
self-reported number of intra-articular injections of corticosteroids or hyaluronic acid in the
previous 3 months

self-reported consumption of analgesics in the previous 3 months using a self-administered 4-
class scale

self-reported consumption of NSAIDs in the previous 3 months using a self-administered 4-
class scale

self-reported consumption of symptomatic slow acting drugs for OA (SYSADOA) in the

previous 3 months using a self-administered 4-class scale

Data regarding self-administered questionnaires will be entered in the eCRF by the biomedical

research technician.

Overall, inclusion visit will include:
Verification of inclusion and non-inclusion criteria
Patient information and informed consent
Randomization by eCRF
Recording of the demographics, medical history, previous and current medications in the
eCRF
Collection of baseline values for assessment criteria (pain, function and patient’s global
assessment)
Dispensation of experimental products by the investigator to the patient according the number
randomization assigned
Patients will be given a participating card in a clinical trial (Annex 7)
Patients will be asked to keep and return the medication bottles for capsule counts at the 3-
and 6-month visits to monitor adherence. However, no specific measures will be taken to

enhance adherence

Subjects whose | Who informs the subject | When is the subject | When is the subject's
consent is sought and collects their consent? | informed? consent collected?
Subjects who are | The investigator and co- | At the preselection | At the inclusion visit
participating to the | investigators participating in | contact and at the
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biomedical research | the study inclusion visit

4.3 3-month assessment

Patients will be assessed by the investigator during a face-to-face visit. 3-month values for
assessment criteria will be collected:

e mean knee pain in the previous 48 hrs on a self-administered 11-point pain NRS

o function using the function subscore of the self-administered WOMAC questionnaire

e patient’s global assessment on a self-administered 11-point global assessment NRS

e self-reported number of intra-articular injections of corticosteroids or hyaluronic acid since
last contact

e self-reported consumption of analgesics since last contact using a self-administered 4-class
scale

e self-reported consumption of NSAIDs since last contact using a self-administered 4-class scale

e self-reported consumption of SYSADOA since last contact using a self-administered 4-class

scale

Data regarding self-administered questionnaires will be entered in the eCRF by the biomedical

research technician.

In addition, the investigator will record AEs since last contact by asking an open-ended question
(“Did you have any adverse events since last contact?”), the capsule counts in the medication bottles
and non-pharmacological co-interventions using a checklist. In the event that the patient missed his
appointment, self-administered questionnaires can be returned by mail or email to the biomedical
research technician and AEs and capsule counts collected by phone by the biomedical research
technician. In order to reduce the amount of missing data, reminding newsletters sent by mail or email

will inform patients of the progression of the study once a month.

4.4 6-month assessment and end of research

Patients will be assessed by the investigator during a face-to-face visit. 6-month values for
assessment criteria will be collected:
e mean knee pain in the previous 48 hrs on a self-administered 11-point pain NRS
e function using the function subscore of the self-administered WOMAC questionnaire

e patient’s global assessment on a self-administered 11-point global assessment NRS
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e self-reported number of intra-articular injections of corticosteroids or hyaluronic acid since
last contact

e self-reported consumption of analgesics since last contact using a self-administered 4-class
scale

e self-reported consumption of NSAIDs since last contact using a self-administered 4-class scale

e self-reported consumption of SYSADOA since last contact using a self-administered 4-class

scale

Data regarding self-administered questionnaires will be entered in the eCRF by the biomedical

research technician.

In addition, the investigator will record AEs since last contact by asking an open-ended question
(“Did you have any adverse events since last contact?””), the capsule counts in the medication bottles
and non-pharmacological co-interventions using a checklist. In the event that the patient missed his
appointment, self-administered questionnaires can be returned by mail or email to the biomedical
research technician and AEs and capsule counts collected by phone by the biomedical research
technician. In order to reduce the amount of missing data, reminding newsletters sent by mail or email

will inform patients of the progression of the study once a month.

At the end of the research, patients will be advised to continue their usual medical follow-up with
their treating physician. No specific changes will be made. Ending a subject's participation will not
affect the normal management of the subject's illness in any way. No exclusion period for another

biomedical research will be required.

4.5 Expected length of participation and description of the chronology and duration of

the research.

Maximum period between recruitment and inclusion < 1 month

Inclusion period 48months

The included subjects’ length of participation, of which:

*  Treatment period: 6 months
*  Follow-up period: 6 months

Total research period: 54months
4.6 Table or diagram summarising the chronology of the research
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Actions

Screening

Inclusion visit

Month 3
+ 10 days

Month 6
+ 10 days

Informed consent

X

Recruitment by phone by the research
technician

Computerized medical records

Inclusion/exclusion criteria fulfilment

Randomization

Baseline characteristics
Medical history

Current and previous treatments

Dispensation of experimental products

)R X R X X

Assessment criteria

Pain on an 11-point pain NRS

Function using the WOMAC function
subscale

Patient’s global assessment on an 11-
point global assessment NRS

Number of intra-articular injections by
self-reporting

Analgesics consumption on a 4-class
scale

NSAIDs consumption on a 4-class scale
SYSADOA consumption on a 4-class
scale

OARSI-OMERACT  response (pain,

function and patient’s global assessment)

=

=

T

=

T

<

<
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Collected data

Adherence (capsule counts)

AEs (open-ended question)
Non-pharmacological  co-interventions

(checklist)

=

>

4.7 Distinction between care and research
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Procedures and | Procedures and  treatments | Procedures and products added

treatments carried out | associated with care because of the research

as part of the research

Treatment or | e Analgesics Resveratrol or Placebo

Investigational products | ¢ NSAIDs

e Symptomatic slow acting drugs
for OA (SYSADOA)
e Knee joint injections

(corticosteroids or hyaluronic

acid)
Blood samples Not applicable Not applicable
Imaging, etc. Knee X-ray Not applicable
4.8 Termination rules

Criteria and methods for prematurely terminating the research products. Any subject can
withdraw from participating in the research at any time and for any reason. If a subject leaves the
research prematurely, data relating to the subject can be used unless an objection was recorded when
the subject signed the consent form. The investigator can temporarily or permanently prematurely
terminate the research treatment for any reason that affects the subject's safety or which would be in
the subject's best interests. If a subject prematurely terminates the research treatment, the subject will
still be followed-up, and scheduled follow-up for the research will not be affected. If consent is
withdrawn, no data about the subject may be used unless the subject states in writing that he/she does
not object. In practice, the subject is excluded from the research. The investigator must: document the
reason(s) and collect the assessment criteria when participation in the research ends, if the subject

agrees.

Follow-up of the subjects after the premature termination of experimental products. Ending a subject's
participation does not affect the normal management of the subject's illness in any way. If there are
serious AEs (SAEs), the investigator must notify the sponsor and monitor the subject until the end of
the research. If treatment is stopped prematurely due to a SAE, a SAE notification form will be sent by
email (eig-vigilance.drc@aphp.fr) to the sponsor. It should be noted that it is possible to send SAE
reports to the Safety Department by fax to +33 (0)1 44 84 17 99 only in the event of a failed attempt to
send the SAE report by email (in order to avoid duplication).

. The SAE will be monitored until it is resolved.

Methods for replacing subjects, if applicable. Subjects will not be replaced.
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Terminating part or all of the research. AP-HP as sponsor or the Competent Authority
(ANSM) can prematurely terminate all or part of the research, temporarily or permanently, in the
following situations:

- First of all, if suspected unexpected serious adverse reactions (SUSARs) are seen in an arm
receiving the resveratrol or if there is a discrepancy in the serious adverse reactions between the 2
arms, and which require a reassessment of the benefit-risk ratio for the research.

- Likewise, if unexpected facts, new information about the product, in light of which the objectives
of the research are unlikely to be achieved.

- [If it appears that the inclusion objectives are not met.

If the research is terminated prematurely, the decision and justification will be given by the

sponsor, AP-HP, to the Competent Authority (ANSM) and to the CPP within 15 days.

S ELIGIBILITY CRITERIA

5.1 Inclusion criteria

e Age> 40 years-old

e Knee OA fulfilling 1986 ACR criteria

e Pain on an 11-point NRS > 40/100

e Symptom duration > 1 month

e 4> Kellgren and Lawrence X-Ray score > 1
e  Written consent obtained

e Health insurance cover

Patients excluded for temporary reasons can be rescreened.

5.2 Exclusion criteria

e History of symptomatic crystal or inflammatory arthritis

e Knee surgery < 1 year

e Khnee trauma < 2 months

e Knee intra-articular injections < 2 months

e  Current use of intramuscular, intravenous or oral corticosteroids

e Current use of anticoagulants

e Uncontrolled diseases that may require intramuscular, intravenous or oral corticosteroids

e Neurologic disorders involving the lower limbs
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e Inability to speak, write or read French language
e Participation to another biomedical research

e Contraindication to resveratrol or hypersensitivity to any of its constituents

5.3 Recruitment methods

Patients will be prospectively recruited by the treating physician among in- and out-patients
and by advertising on the internet, in the medias (newspapers, health magazines) and using posters
(Annex 6) displayed in each investigating centres. If a patient is interested in participating to the
study, he will have to contact the biomedical research technician by phone or email (contact details
provided in the advertisement). The biomedical research technician will check for eligibility criteria by
phone, then, if appropriate, will appoint the patient within the month for a face-to-face baseline visit
with one of the investigator, who will be a senior specialist in physical rehabilitation medicine and/or
in rheumatology. In addition, the computerized medical records of each investigating center will be
searched from 2015 to 2017, and patients for whom the key words “knee osteoarthritis” were recorded

will be invited to participate in the study by phone by the biomedical research technician.

Number of subjects
Total number of subjects chosen 164
Number of centres 3
Inclusion period (months) 48
Number of subjects/centre 54.7
Number of subjects/centre/month 1.1

6 EXPERIMENTAL PRODUCTS ADMINISTERED TO RESEARCH PARTICIPANTS

6.1 Description of the experimental products

e Resveratrol is a dietary supplement, not a drug. Pharmaceutical dosage form used will be 20mg
caplets. It will be administered orally, 30 minutes before meals with a glass of water with 2 caplets
twice a day, for one week, then one capsule twice a day, for a total duration of 6 months. This
dietary supplement is well tolerated and no marked toxicity has been reported [39]. Box

containing 7 pillboxes of 60 caplets will be provided. Yvery Company will be in charge of
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labelling and blinding operations. Caplets should be stored in its original packaging at room
temperature between 15 to 25°C. These caplets have already been available ont the French market
for several years.

e Placebo of resveratrol will present with similar conditioning and taste. It will be administered
orally, 30 minutes before meals with a glass of water with 2 caplets twice a day, for one week,
then one capsule twice a day, for a total duration of 6 months. Box containing 7 pillboxes of 60
caplets will be provided. Yvery Company will be in charge of blinding and labelling operations.
Caplets should be stored in its original packaging at room temperature between 15 to 25°C. These

caplets are already used in a PHRC currently conducted in neurology.

Supply of experimental products:
Yvery will supply patient boxes to the care units.
A stock of patient boxes will be send after the opening visit.
Specific prescription and automatic re supply will be generated by the e CRF
The investigator’s brochure indicating the composition and the risks and toxicity of the experimental

product will be provided to investigators.

6.2 Authorised and prohibited treatments (medicinal, non medicinal, surgical), including

rescue medications

It is not allowed to take any other anticoagulants and resverathrol than the ones provided in the
study. All other treatments prescribed are authorised. . Rescue medications (analgesics and NSAIDs)

and joint injections (hyaluronic and corticosteroids) will be recorded in the eCRF and assessed.
6.3 Methods for monitoring compliance with the experimental products

Patients will be asked to keep and return the medication bottles for capsule counts at the 3-
and 6-month visits to monitor adherence. However, no specific measures will be taken to enhance
adherence.

After accountability by the CRA, patient boxes will be sent to Yvery for destruction.

7 ASSESSMENT OF EFFICACY

The primary objective of the study is to assess the impact on mean knee pain in the previous
48 hrs of oral resveratrol compared to placebo in patients with knee OA at 3 months. The assessment
criterion is the mean change from baseline in mean knee pain in the previous 48 hrs on a self-

administered 11-point pain NRS at 3 months. (Annex 1).
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The secondary objectives of the study are to assess the impact of oral resveratrol compared to
placebo in patients with knee OA on mean knee pain in the previous 48 hrs at 6 months, and function,
patient’s global assessment, response to treatment and medication (intra-articular injections of
corticosteroids or hyaluronic acid, analgesics and non-steroidal anti-inflammatory drugs [NSAIDs])
sparing effect at 3 and 6 months. Secondary assessment criteria are:

. The mean change from baseline in mean knee pain in the previous 48 hrs on a self-
administered 11-point pain NRS at 6 months (Annex 1)

. The mean change from baseline in WOMAC function subscore at 3 and 6 months using the
French version of the questionnaire (Annex 2).

. The mean change from baseline in patient’s global assessment at 3 and 6 months on a self-
administered 11-point global assessment NRS (Annex 3).

. The percentage of OARSI-OMERACT responders at 3 and 6 months (Annex 4).

. The self-reported number of intra-articular injections of corticosteroids or hyaluronic acid
since last contact at 3 and 6 months (Annex 5)

. The self-reported consumption of analgesics (non-opioid, weak and strong opioids) since last
contact using a self-administered 4-class scale at 3 and 6 months (Annex 5)

. The self-reported consumption of NSAIDs since last contact using a self-administered 4-class

scale at 3 and 6 months (Annex 5)

8 STATISTICAL ASPECTS

8.1 Calculation of sample size

The sample size is estimated at 164 patients. We have predicted a difference in mean change
from baseline of 15 points on the pain NRS between the experimental and the placebo groups, with a
standard deviation of 27 points, and a power of 90%, corresponding to 69 patients in each arm.
Considering a 15% patient lost to follow-up, we have estimated that we will need to enrol a number of
82 patients for each arm. Fifteen points on pain NRS is considered as the minimal clinically perceived

difference in pain for patients with knee OA.

8.2 Description of statistical methods to be used

All analyses will be performed on an intent-to-treat basis, in that all patients will be considered in
the analysis and will be analyzed in the group to which they had been assigned. For descriptive
analyses, qualitative variables will be reported with absolute and relative frequencies, and quantitative

variables with median (interquartile range [IQR]). To compare differences in changes in values
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between the 2 treatment groups for quantitative variables, a constrained longitudinal data analysis will
be used. In this model, both the baseline and post-baseline values will be modelled as dependent
variables (the constrained longitudinal data analysis model assumes that both the baseline and post-
baseline measurements are jointly multivariate normally distributed because the baseline value is
treated as part of the response vector). The true baseline means will be constrained to be the same for
the 2 treatment groups. Hence, this analysis provides an adjustment for the observed baseline
difference in estimating the treatment effects. Random effects at patient and centre levels will be
added to these models. Results are expressed as differences in mean change from baseline with 95%
CI at 3 months and 6 months. The constrained longitudinal data analysis model can include all
randomized subjects with a baseline or post-baseline value. Such methods based on maximum
likelihood are consistent under the missing-at-random assumption. Qualitative outcomes will be
analysed using a mixed logistic regression model with a random effect at centre levels. Data analysis
will involve use of SAS 9.4 (SAS Institute, Cary, NC). Blinded statisticians will perform the statistical
analyses at an independent center (Centre d'Epidémiologie Clinique, Paris Descartes, Hopital Hotel-

Dieu).

8.3 Statistical analysis plan

The statistical analysis described below will be further detailed in a dedicated Statistical
Analysis Plan (SAP) before any analysis is undertaken.

9 SAFETY ASSESSMENT - RISKS AND RESTRICTIONS ADDED BY THE RESEARCH

9.1 Definitions

According to Article R1123-39 of the French Public Health Code

e AE
Any untoward medical occurrence in a clinical trial subject and which does not necessarily have a

causal relationship with the clinical trial or with the experimental product.

e Adverse reaction

Any adverse event caused by the clinical trial.

. SAE or adverse reaction
Any adverse event or reaction which:

e Results in death,
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e s life threatening,

e Requires hospitalization or prolongation of existing hospitalization,
e Results in persistent or significant disability/incapacity,

e [s a congenital anomaly/birth defect,

e Any other event considered as “medically significant .

Unexpected adverse reaction

An adverse reaction whose nature, severity or outcome is not consistent with the available information

about the product(s), act(s) or procedure(s) added by the clinical trial.

According to the notice to sponsors of clinical trials not conducted on health-product (ANSM):

New safety issue

It is any new information about safety:

9.2

- That could significantly alter the assessment of the benefit-risk ratio for the clinical trial;

- Or which can lead to a modification the trial documents or can alter the conduct of the clinical
trial.

For instance, it can be:

o A clinically significant increase in the frequency of occurrence of an expected serious adverse
reaction;

e A premature termination or a temporary interruption due to safety reasons of a trial conducted
in another country concerning the same product (procedure or methodology) as the trial
conducted France.

e Recommendations from the Data Safety Monitoring Board (DSMB) that may affect the safety
of the clinical trial subjects.

e Suspected unexpected serious adverse reaction (SUSAR) occurring in subjects who have
completed the trial and which are notified to the sponsor by the investigator as well as the

follow-up reports.

The investigator’s roles

The investigator must notify the sponsor, immediately on the day when the sponsor becomes

aware, of all the SAE, except those that are listed in the protocol (see. section 9.3) or in the

investigator's brochure as not requiring immediate notification.

These SAE are recorded in the "adverse event" section of the CCRF and the investigator must

immediately notify the sponsor's Vigilance division (see 9.4).

The investigator’s other roles
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The investigator must document the SAE as thoroughly as possible and provide the medical
diagnosis, if possible using a specific SAE form (Annex 8).
The investigator assesses the severity of the AE:

- Mild: tolerated by the patient, does not interfere with daily activities
- Moderate: sufficiently uncomfortable to affect daily activities
- Serious: preventing daily activities
The investigator must assess the causality relationship between the SAEs and the clinical trial.
The method used by the investigator is based on the WHO method (WHO Uppsala Monitoring
Centre), and includes the following four causality terms:

e Certain

e Probable/Likely

e Possible

e Unlikely (not excluded)

Their definition is provided in the table below (from WHO-UMC causality categories, version from
17-Apr-2012).

Table WHO-UMC causality categories (extract)

Causality term Assessment criteria*
Certain - Event or laboratory test abnormality, with plausible time relationship to drug
intake

Cannot be explained by disease or other drugs

Response to withdrawal plausible (pharmacologically, pathologically)

Event definitive pharmacologically or phenomenologically (i.e. an objective
and specific medical disorder or a recognized pharmacological phenomenon)

Rechallenge satisfactory, if necessary

Probable /| -+ Event or laboratory test abnormality, with reasonable time relationship to
Likely drug intake

Unlikely to be attributed to disease or other drugs

Response to withdrawal clinically reasonable

Rechallenge not required

Possible - Event or laboratory test abnormality, with reasonable time relationship to
drug intake
Could also be explained by disease or other drugs

Information on drug withdrawal may be lacking or unclear

Unlikely - Event or laboratory test abnormality, with a time to drug intake

that makes a relationship improbable (but not impossible)
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Disease or other drugs provide plausible explanations

*All points should be reasonably complied with

9.3 Specific features of the protocol

All serious and non-serious AEs are collected using an open-ended question and must be

reported in the dedicated section of the CRF.
SAEs that do not require the investigator to immediately notify the sponsor
These SAEs are only recorded in the "adverse event" section of the eCRF. They include the events

associated with:

e Normal and natural evolution of the pathology, for example:

—  Scheduled medical visit for the follow-up of knee OA

— Scheduled hospitalization for the routine treatment of knee OA (joint injection, rehabilitation),
and not related to a worsening of the condition

— Expected symptoms secondary to knee OA worsening : joint pain, joint effusion, OA flare,

walking difficulties, surgical knee joint replacement for OA

e Special circumstances

— Hospitalisation for pre-existing condition
— Hospitalization for intervention or surgery hospitalisation scheduled prior to the research
— Hospital admission for social or administrative purpose

— Admission to the emergency room less than 12 hrs

e AFs likely to be associated with the treatments prescribed as part of the patient's care during

the monitoring of the research,

o AE related to rescue medications (analgesics and NSAIDs)

o AE related to joint injections (hyaluronic and corticosteroids): increased pain, joint
swelling, and mild joint effusion that can last a few days, and skin flush following
corticosteroid injections that can last a few hours. Exceptionally, septic arthritis or
allergic reaction.

These adverse reactions should be reported by the investigator to the regional pharmacovigilance

center (CRPV) of which it depends.

SAEs that require the investigator to immediately notify the sponsor

The investigator must report all AEs that meet one of the seriousness criteria below:
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1- Death

2- Life threatening situation

3- Requiring hospitalisation or prolonging hospitalisation
4- Persistent or significant disability or incapacity

5- Congenital abnormality or birth defect

6- Or any other AE considered "medically significant"

9.4 Procedures and deadlines for notifying the sponsor

Notification of an SAE must initially be provided in a written report using the special form for
reporting SAE. The report must be signed by the investigator.
Each item in the form must be completed by the investigator so that the sponsor can carry out the
appropriate analysis.
This initial notification must be followed by one or more detailed follow-up report(s), in writing and
signed, within a maximum of 8 days in the case of a fatal or life-threatening event and within 15 days
for all other cases.
Whenever possible, the investigator will provide the sponsor with any documents that may be useful
(medical reports, laboratory test results, results of additional exams, etc.). These documents must be
made anonymous. In addition, the documents must include the following: research acronym, number
and initials of the subject, nature and date of the SAE.
Any AE will be monitored until fully resolved (stabilisation at a level considered acceptable by the

investigator, or return to the previous state) even if the subject has left the trial.

The initial notification, the SAE follow-up reports and all other documents must be sent to the sponsor

via email to the Vigilance Division of the DRCI (eig-vigilance.drc@aphp.fr). It should be noted that it

is possible to send SAE reports to the Safety Department by fax to +33 (0)1 44 84 17 99 only in the

event of a failed attempt to send the SAE report by email (in order to avoid duplication).

For this study using e-CRF:
- the investigator completes the SAE notification form in the e-CRF, validates, prints and signs the
form before sending it via fax.
- if it is not possible to connect to the e-CRF, the investigator will complete, sign and send the SAE
notification form. As soon as the connection is restored, the SAE notification form in the e-CRF must
be duly completed.

The investigator must comply with all requests from the sponsor for additional information.
For all questions relating to the notification of an AE, the Vigilance Division of the DRCI can be

contacted via email: vigilance.drc@aphp.fr
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9.5

Period for notifying the sponsor

The investigator must report all SAE that occur in research subjects:

- on the date of the first administration of investigational product

- throughout the period during which the participant is monitored, as determined by the research

9.6

The sponsor's roles

The sponsor represented by the Vigilance department continuously assesses the safety of the clinical

trial throughout the duration of the clinical trial.

Analysis and declaration of SAEs

The sponsor is responsible for the assessment of the following:

the seriousness of all AEs reported,

the causality relationship between the SAE and the acts/procedures/tests added by the
clinical trial,

All SAEs considered by the investigator and/or the sponsor to be possibly related to the
act/procedures/tests/products administered, specific to the clinical trial can be reasonably
considered as suspected adverse reaction.

Expectedness or unexpectedness of adverse reactions.

Any adverse reaction whose nature, severity or outcome is not consistent with the information
relative to the acts/procedures/ and or products administered during the clinical study is

considered unexpected.

The assessment of the expected/unexpected nature of an adverse is performed by the sponsor
represented by the Vigilance department. This assessment is done according the information

described below

Unlikely AEs related to resveratrol have been reported: headache, myalgia of the lower extremities,

somnolence, epidymitis, dizziness, nasopharyngitis, and erythematous rash. Nephrotoxicity was

reported in in vivo animal studies.

Refer to:

- Dossier Technique Investigateur provided to investigators.

- Charles-Henry Cottart and al. Resveratrol bioavailability and toxicity in humans. Mol. Nutr. Food
Res. 2010, 54, 1-10
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The sponsor declares any suspected unexpected serious adverse reaction (SUSAR), within the legal
deadline, to the Agence nationale de sécurité du médicament et des produits de sant¢ (ANSM, French
Health Products Safety Agency) and the concerned Comité de Protection des Personnes (CPP, ethical
committee):
e The initial report must be made within 7 calendar days from the date of receipt of the SAE.
e All complementary information must be reported by the sponsor in the form of follow-up
reports, within a period of 7 calendar days from the date of receipt of the complementary

information.

The sponsor must inform all the concerned investigators of any data which could affect the safety of

the participants.

Special case of double-blinded studies:

After unblinding, if the administered product is the investigational product, the case will be
immediately declared as suspected serious unexpected adverse reaction (SUSAR); however, if the
administered product is the comparator, the unexpected nature of the adverse reaction will be re-
assessed according to the reference document of the comparator found in the protocol. In the
exceptional case of a clinical study about a disease with high mortality or morbidity, during the
clinical study application, the sponsor may request to the ANSM a readjustment of the conditions for

unblinding and reporting suspected adverse reaction.

Analysis and declaration of other safety data
This relates to any safety data or new safety issue that could significantly alter the assessment of the

benefit-risk ratio of the clinical trial, or could lead to modification in the conduct of the study.

The reporting of safety issues to the competent authorities must be carried out by the sponsor without
delay and at the latest within seven calendar days following the day of knowledge.

Following the initial reporting of a new safety issue, the sponsor must send follow-up reports for any
relevant additional information relative to this safety issue at the latest within seven calendar days

following the day of knowledge.

Annual safety report
The sponsor must prepare once yearly throughout the duration of the clinical trial an annual safety
report (ASR) that includes:

- an analysis of participants’ safety,
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- a list of all suspected serious adverse reactions for the concerned trial that occurred in France during
the covered period of the report,

- summary tables of all the SAEs which have occurred in the trial concerned.

Special case: for trials that pose minor risks, that have no influence on subjects’ medical care, that do
not involve the administration of an investigational product or the practice of an experimental act, the
safety report is provided in a simplified letter. The simplified letter of the annual safety report contains
a list of suspected adverse reactions that occurred during the covered period of the report, a global

analysis and an updated assessment of benefits and risks of the clinical trial.

The annual safety report must be submitted within 60 days after the birth date corresponding to the

date of inclusion of the first trial subject.

9.7 Data Safety Monitoring Board (DSMB)

The DSMB can be established by the sponsor. Its primary mission is to serve as a committee for
monitoring safety data. It can have other missions, such as monitoring efficacy data (especially if the
protocol includes interim analyses). The DSMB is mentioned in Article L. 1123-7 of the French Public
Health Code.

A Data and Safety Monitoring Board (DSMB) will not be convened for the present biomedical

research

10 DATA MANAGEMENT

10.1 Data collection methods

Information required in the research protocol must be collected in the CRF and an explanation
must be given by the investigator for each missing data.
Data must be reported in the electronic CRF when they are available, for clinical or para-clinical data.
Correction of discordant data on CRF will be asked through queries. In the CRF, the changes in the
data will be tracked.

Anonymization of the patients will ensured using a code number and initials, reported on each

needed documents for the research, or by erasing nominative data on copies of source documents.
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10.2 Right to access source data and documents

Access to data
In accordance with GCPs:

- the sponsor is responsible for obtaining the permission of all parties involved in the research to
guarantee direct access to all locations where the research will be carried out, to the source data, to the
source documents and the reports, with the goal of quality control and audit by the sponsor

- the investigators will make available to those in charge of monitoring, quality control and audit
relating to the biomedical research the documents and personal data strictly necessary for these
controls, in accordance with the legislative and regulatory provisions in force (Articles L.1121-3 and

R.5121-13 of the French Public Health Code)

Source documents
Source documents are defined as any original document or object that can prove the existence
or accuracy of a piece of information or a fact recorded during the research. These documents will be

kept for 15 years by the investigator or by the hospital in the case of a hospital medical file.

Data confidentiality

Those responsible for biomedical research quality control (Article L.1121-3 of the French
Public Health Code) will take all necessary precautions to ensure the confidentiality of information
about the experimental medications, the research, the research subjects and in particular the identity of
the subjects and the results obtained.

These individuals, as well as the investigators themselves, are subject to professional secrecy
(in accordance with the conditions set out in Articles 226-13 and 226-14 of the Penal Code).
During or after the biomedical research, the data collected about the research subjects and sent to the
sponsor by the investigators (or any other specialised parties) will be made non-identifying.
Under no circumstances should the names and addresses of the subjects involved be shown.
The sponsor will ensure that each research subject has given permission in writing for access to
personal information about him or her which is strictly necessary for the quality control of the

research.
10.3 Data processing and storage of documents and data
Data entry
Data entry will be carried out on an eCRF, filled in on the internet after each visit by the
investigator-physicians in each centre. Access to the on-line data entry form by the investigator-

physicians will be restricted by an access code and a personal and unique password system for each
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user. Each investigator will, in addition, have access to a specific profile that attributes or withholds
access to certain functions of the system (entering data, or simply viewing the data of the enrolled
patient or all the study data, possibility of change and validation by the CRAs, etc....). Data will be
stored on a secure server, with data encrypted during transmission and automatic internal saving of a

copy on the server that will host the eCRF.

Data processing (CNIL, the French Data Protection Authority) in France

This research falls under the "Méthodologie de référence" (MR-001) according to the
provisions of Article 54, paragraph 5 of modified Law No. 78-17 of 6 January 1978 relating to
information technology, data files and privacy. This change was approved in a decision made on 5
January 2006. AP-HP, the research sponsor, has signed a commitment to comply with this

"Méthodologie de référence".

Archival
Specific documents for biomedical research will be archived by the investigator and the sponsor

for a period of 15 years after the end of the research.

10.4 Ownership of the data

AP-HP is the owner of the data, which cannot be used or disclosed to a third party without its

prior approval.

11 QUALITY CONTROL AND ASSURANCE
Each biomedical research project managed by AP-HP is ranked from A to D according to the

projected risk incurred by research subjects using the classification of biomedical research sponsored

by AP-HP.

11.1 General organisation

The sponsor must be responsible for the safety and respect of those subjects who have agreed to
participate in the research. The sponsor must implement a quality assurance system to best monitor the
conduct of the research in the investigation centres.

For this purpose, the sponsor shall delegate Clinical Research Associates (CRA) whose primary role is
to carry out regular follow-up visits at the research locations, after having carried out initial visits.

The objective of monitoring the research, as defined in the French Good Clinical Practices (BPC
section 5.18.1), are to verify that:

e The rights, safety and protection of the research subjects are met,
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e The data reported is exact, complete and consistent with the source documents,
e The research is carried out in accordance with the protocol in force, with French GCPs and

with the legislative and regulatory provisions in force.

11.2 Level of centre monitoring

In the case of this research, which is considered A risk, the appropriate monitoring level will be
determined based on the complexity, the impact and the budget for the research. Thus, the sponsor and
the coordinating investigator have agreed on the logistic score and impact, resulting in a research

monitoring level to be implemented.

11.3 Quality control

A Clinical Research Associate (CRA) appointed by the sponsor will be responsible for the
proper conduct of the research, for collecting and documenting, recording and reporting the data
generated in writing, in accordance with the Standard Operating Procedures applied within the DRCI
and in accordance with the French Good Clinical Practices as well as with the legislative and
regulatory provisions in force.

The investigator and the members of the investigator's team agree to make themselves available during
Quality Control visits carried out at regular intervals by the Clinical Research Associate. During these

visits, the following elements will be reviewed:

written consent

- compliance with the research protocol and with the procedures defined therein

- quality of the data collected in the CRF: accuracy, missing data, consistency of the data with
the "source" documents (medical files, appointment books, original copies of laboratory
results, etc.)

- management of the treatments used

114 Case Report Form (CRF)

All information required according to the protocol must be entered in the CRF. The data must
be collected as and when they are obtained, and clearly recorded in these CRF. Each missing data item
must be coded.

This digital CRF will be implemented in each of the centres thanks to a web-based data
collection medium. Investigators will be given a document offering guidance in using this tool.

When the investigators complete the case report via the Internet, the CRA can view the data quickly

and remotely. The investigator is responsible for the accuracy, quality and relevance of all the data
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entered. In addition, the data are immediately verified as they are entered, thanks to consistency
checks. Thus, the investigator must validate any changes to the values in the CRF. These
modifications will be subject to an audit trail. A justification can be added when applicable, as a
comment. A print-out, authenticated (signed and dated) by the investigator, will be requested at the
end of the research. The investigator must archive a copy of the authenticated document that was

delivered to the sponsor.

11.5 Management of non-compliances

Any events that occur as a result of non-compliance, by the investigator or any other individual
involved in conducting the research, with the protocol, with the standard operating procedures, with
the good clinical practices or with the legislative and regulatory provisions in force must be noted in a
declaration of non-compliance addressed to the sponsor. As a first step, major or critical non-
compliances will be reviewed and processed by the DRCI 's medical coordinator in order to implement
the necessary corrective or preventive actions. Next, the non-compliances will be sent to the Quality -
Risk Management Division of the DRCI for verification and analysis. These verifications could result
in the investigator in charge of the research location in question being asked for information or could

lead to compliance or audit visits.

11.6 Audits/inspections

The investigators agree to accept the quality assurance audits carried out by the sponsor as well
as the inspections carried out by the competent authorities. All data, documents and reports may be
subject to regulatory audits and inspections. Medical secrecy cannot be invoked in opposition to these
audits and inspections.

An audit can be carried out at any time by individuals appointed by the sponsor and who are not
associated with the research directors. The objective of the audit is to ensure the quality of the
research, the validity of the results and compliance with the legislation and regulations in force.

The individuals who lead and monitor the research agree to comply with the sponsor's requirements
and with the competent authority regarding research audits or inspections.

The audit may be applicable to all stages of the research, from the development of the protocol
to the publication of the results and the organisation of the data used or produced as part of the

research.

11.7 Primary investigator's commitment to assume responsibility
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Before starting the research, each investigator will give the sponsor’s representative a copy of
his/her personal curriculum vite, signed and dated, with his/her number in the RPPS (Répertoire
Partagé des Professionnels de Santé, Collective Database of Health Professionals).

Each investigator will undertake to comply with the legislation and to carry out the research
according to French GCP, adhering to the Declaration of Helsinki terms in force.

The primary investigator at each participating centre will sign a responsibility commitment
(standard DRCI document) which will be sent to the sponsor's representative.

The investigators and their employees will sign a delegation of duties form specifying each

person's role.

12 ETHICAL AND LEGAL CONSIDERATIONS

12.1 Methods for obtaining information and consent from research participants

In accordance with Article L1122-1-1 of the French Public Health Code, no biomedical research
can be carried out on a person without free and informed consent, obtained in writing after the person

has been given the information specified in Article L.1122-1 of said Code.

The free and informed consent, in writing, of the subject is obtained by the investigator, or by a
doctor representing the investigator, before the inclusion of the subject in the research.
The information sheet and a copy of the consent form signed and dated by the research subject and by
the investigator or the doctor representing the investigator, are given to the individual prior to his or
her participation in the research.

In addition, the investigator will specify in the research participant's medical file the methods
used for obtaining his or her consent as well as the methods used for providing information with the
goal of obtaining their consent. The investigator will retain the original signed and dated copy of the

subject's consent form.

12.2 Subject prohibited from participating in another research or an exclusion period

anticipated after the research, if applicable
The subject will be prohibited from participating in other biomedical research protocols relating
to medications during the whole study duration, in order to avoid interferences with the results of the

study. There will be no exclusion period anticipated after the research.

12.3 Compensation for subjects
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No compensation is anticipated for the patients/control subjects as compensation for the

inconveniences relating to the research.

12.4 Legal obligations

The sponsor's role

Assistance Publique - Hopitaux de Paris (AP-HP) is the sponsor of this research and by delegation, the
Clinical Research and Innovation Department (DRCI) carries out the research's missions in accordance
with Article L.1121-1 of the French Public Health Code. Assistance Publique - Hopitaux de Paris
reserves the right to halt the research at any time for medical or administrative reasons. In this case,

notification will be sent to the investigator.

Request for an opinion from the Comité de Protection des Personnes (CPP, ethical review board)
AP-HP, as sponsor, obtains for this biomedical research relating to a medication for human
use and prior to starting the research, the favourable opinion of the appropriate CPP, within the scope

of its authority and in accordance with the legislative and regulatory provisions in force.

Request for authorisation to ANSM
AP-HP, as sponsor, obtains for this biomedical research relating to a medication for human
use and prior to starting the research, authorisation from the ANSM, within the scope of its authority

and in accordance with the legislative and regulatory provisions in force.

Procedures for Data Protection regulation

The computer file used for this research is implemented in accordance with the French
regulation (the modified French Data Protection Act) and the European regulation (General Data
Protection Regulation — GDPR).

This research is part of the "reference methodology for the processing of personal data

implemented in the context of health research" (Modified MR-001).

12.5 Modifications to the research

Any substantial modification to the protocol by the coordinating investigator must be sent to the
sponsor for approval. After approval is given, the sponsor must obtain, prior to starting the research, a
favourable opinion from the CPP and authorisation from the ANSM within the scope of their

respective authorities.
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The information sheet and the consent form can be revised if necessary; in particular if there is a

substantial modification to the research or if adverse reactions occur.

12.6 Final research report

The final biomedical research report referred to in Article R1123-60 of the French Public Health
Code is drawn up and signed by the sponsor and the investigator. A summary of the report written
according to the competent authority’s reference plan will need to be sent to the competent authority
and ethical review board within one year after the end of the research, meaning the end of the

participation of the last research subject.

13 FUNDING AND INSURANCE

13.1 Funding source

The research is funded by the 2015 Programme Hospitalier de Recherche Clinique (grant n° 15-
15-0234 of the French Ministry of Health).

13.2 Insurance

For the duration of the research, the Sponsor will take out an insurance policy covering the
sponsor's own civil liability as well as the civil liability of all the doctors involved in carrying out the
research. The sponsor will also provide full compensation for all harmful consequences of the research
for the research subjects and their beneficiaries, unless the sponsor can prove that the harm is not the
fault of the sponsor or any agent. The act of a third party or the voluntary withdrawal of the person

who initially consented to participate in the research cannot be invoked against said compensation.

Assistance Publique- Hopitaux de Paris (AP-HP) has taken out insurance from HDI-GERLING
through BIOMEDIC-INSURE for the full research period, covering its own civil liability and that of
any agent (doctor or research staff), in accordance with Article L.1121-10 of the French Public Health
Code.

14 PUBLICATION RULES
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14.1 Mention of the AP-HP manager (DRCI) in the acknowledgements of the text
"The sponsor was Assistance Publique - Hopitaux de Paris (Département de la Recherche

Clinique et de I’'Innovation, Clinical Research and Innovation Department)"

14.2 Mention of the financier in the acknowledgements of the text
The following statement will be included in all publications “The research was funded by a

grant from Programme Hospitalier de Recherche Clinique - PHRC 2015 (Ministere de la Santé)”.

This research has been registered on the website http://clinicaltrials.gov: (ClinicalTrials.gov

Identifier: NCT02905799; first received: September19, 2016; last updated: February04,2020).
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16 LIST OF ADDENDA

16.1 List of Investigators

Address of the research location Title First name Surname | Telephone / e-mail / Fax
Service de  Rééducation et de | MD, PhD Prof. Frangois | Tel: +33158412535
Réadaptation de I’Appareil Locomoteur Rannou francois.rannou@aphp.fr
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et des Pathologies du Rachis
Hopitaux Universitaires Paris Centre
Groupe Hospitalier Cochin

27, Rue du Faubourg Saint-Jacques
75014 Paris, FRANCE

Fax: +33158412545

Service de Rhumatologie MD, PhD Prof. Francis | Tel: +33149282520
Hépitaux Universitaires Est Parisien Berenbaum francis.berenbaum@aphp.fr
Groupe Hospitalier Saint-Antoine Fax: +33149282513

184, Rue du Faubourg Saint-Antoine

75012 Paris, FRANCE

Service de Médecine Physique et de | MD, PhD Prof. Emmanuel | Tel: +33473750900

Réadaptation

Université d'Auvergne

CHU Clermont-Ferrand

CHU Hépital Nord

61, Rue de Chateaugay

BP 30056, 63118 Cébazat, FRANCE

Coudeyre

ecoudeyre@chu-
clermontferrand.fr
Fax: +33473750901
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16.2 Annexes

Annex 1. 11-point self-administered pain numeric rating scale (0, no pain - 100, maximal pain)

used at baseline, 3- and 6-month visits

Quelle a été I’intensité moyenne de votre douleur du genou au cours de ces derniéres 48 heures ?

Aucune Douleur
douleur maximale

O oo o o o o o o o o 4
0 10 20 30 40 50 60 70 8 90 100
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Annex 2. French version of the physical function subscore of the WOMAC self-administered

questionnaire [34] used at baseline, 3- and 6-month visits

Pour chacune des activités suivantes, veuillez préciser les difficultés éprouvées en raison de votre articulation

souffrante, au cours de ces derniéres 48 heures.

SECTION FONCTION SECTION )
PERSONNALISEE
Quelle est I’importance de la | Aucune Minime Modérée Séveére Treés sévére | Cochez les 5 items
difficulté que vous éprouvez 0 1 2 3 4 choisis par le patient
a:
1. Descendre les escaliers Q Qa Q Qa a a
2. Monter les escaliers Q Qa Q Qa a a
3. 'Yous 'relever de la a Q a a a a
position assise
4. Vous tenir debout a a a a a a
5. Vous pencher en avant a a a a Q Q
6. Marcher en terrain plat a a a a Q Q
7. . Entrer et sortir d’une a a a a a a
voiture
8. Faire vos courses a a a a a a
9. Enfiler vos collants ou
vos chaussettes a a - a a a
10. Sortir du lit Q m} Q a Q a
11. Enlever vos collants ou
vos chaussettes a a - a a a
12. Vous étendre sur le lit m} a a a a a
13. Entrer ou sortir d’une
baignoire - - - - - -
14. Vous asseoir a Qa a a a a
15. Vous asseoir et vous
relever des toilettes a d - a a a
16. Faire le ménage «a
fond » de votre domicile a a - a a a
17. Faire I’entretien
quotidien de votre domicile - d - d - -
[ [ L [ L
Somme de chaque colonne 0
entreOet 17 | entreOet34 | entre 0 et 51 | entre 0 et 68 entre 0 et 20
Total | | |entreOet68 | | |entre0Oet20
= (Total/17)*25 = (Total/5)*25
Score
|_|_|_[(0-100) |_|_|_[(0-100)
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Annex 3. 11-point self-administered numeric rating scale for patient’s global assessment (0 worst

possible - 100 best possible) used at baseline, 3- and 6-month visits

Quel est votre état de santé global actuel ?

Le pire Le meilleur
possible possible

O oo o o o 4o o o o o 4
0 10 20 30 40 50 60 70 80 90 100
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Annex 4. OARSI-OMERACT set of responder criteria [35], assessed at 3- and 6-months

High improvement in pain or in function >50%

and absolute change >20
™
2 No
Yes g
g - :
Response Improvement in at least 2 of the 3 following:

® pain >20% and absolute change >10
* function >20% and absolute change >10
* patient’s global assessment >20% and absolute change >10

/¢ N

Yes No

g ; 3
Response .No Response

With:
- Pain assessed at baseline, 3- and 6-months using an 11-point self-administered pain NRS
- Function assessed at baseline, 3- and 6-months by the function subscale of the WOMAC self-
administered questionnaire
- Patient’s global assessment assessed at baseline, 3- and 6-months using an 11-point self-administered

global assessment NRS
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Annex 5. Self-reported medication recorded at baseline, 3- and 6-months

1. Combien d’infiltration(s) de corticoides et/ou d’acide hyaluronique avez-vous eu dans le

genou au cours de ces 3 derniers mois pour le traitement de votre arthrose du genou ?

O oo o o o 4o o o o o 4
o 1 2 3 4 5 6 1 8 9 10

2. Quelle quantité moyenne d’antalgiques avez-vous consommés au cours de ces 3 derniers

mois pour le traitement de votre arthrose du genou ?

e Non morphiniques (par exemple: paracétamol) ?
Jamais
Plusieurs fois par mois

Plusieurs fois par semaine

oo

Tous les jours

e Opioides faibles (par exemple: codéine, dihydrocodéine, tramadol) ?
Jamais
Plusieurs fois par mois

Plusieurs fois par semaine

oo

Tous les jours

e Opioides forts (par exemple: morphine, diamorphine, fentanyl, buprénorphine,
oxymorphone, oxycodone, hydromorphone) ?
Jamais
Plusieurs fois par mois

Plusieurs fois par semaine

oo

Tous les jours

3. Quelle quantité moyenne d’anti-inflammatoires non-stéroidiens avez-vous consommés au

cours de ces 3 derniers mois pour le traitement de votre arthrose du genou ?

Jamais
Plusieurs fois par mois

Plusieurs fois par semaine

oo

Tous les jours
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4. Quelle quantité moyenne d’anti-arthrosiques d’action lente (par exemple : chondroitine
sulfate, glucosamine sulfate, insaponifiable d’huile de soja et avocat, diacerhéine) avez-vous

consommeés au cours de ces 3 derniers mois pour le traitement de votre arthrose du genou ?

Jamais
Plusieurs fois par mois

Plusieurs fois par semaine

oo

Tous les jours
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Annex 6. Advertising on the internet, in the medias (newspapers, health magazines) and using posters

displayed in each investigating centres

Arthrose du genou : I’hopital Cochin recrute des patients pour une étude clinique

Vous avez une arthrose du genou douloureuse, confirmée par une radiographie, et étes agé de plus de 40 ans ?
Le Professeur Frangois Rannou, Chef du Service de Rééducation et Réadaptation de I’ Appareil Locomoteur et
des Pathologies du Rachis (Hopital Cochin), lance une étude clinique sur I’arthrose du genou. 164 patients
doivent étre inclus dans cette recherche. Dans le cadre de cette étude, les patients bénéficieront d’une
consultation médicale et recevront pendant 6 mois un complément nutritionnel ou un placebo. Si vous

souhaitez y participer, envoyez un email a I’adresse de messagerie suivante : etude.arthrol.cch@aphp.fr
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Vausavez une arthrose du genou
cloul oureuse confineée par une
radiographie e éesagecedusce40 ans?

Le Prafessar Frangais Rannou, Ohef du Snvicede
Ré&duication et Réadptation del’ Apperail Locorroteur et
des Pathd ogies du Rachis (Hapitd Cochin), lanceune éude
dinqueaur I athrosedu genou

164 peients doivent éreindus das odterecherde
Darslecadre ce cette éudg, |es patients bandfideront

d urecomautation nedicded recevrant pendant 6maisun
conplérat nutritioond ouun pacso.

3 vos souhaitezy partiaper, eevoyezunenal al’ adresse
cemessgiesuvante dukathrd . cch@ohpfr

Annex 7. Patient Card
CARTE PATIENT
Merci de garder cette carte en permanence avec vous
NOM feuneieeeeeeeeeeeeeeeeeeeececeecceccacannes Prénom : ....coeeiiiiiiiiiiiiiinennnnes

Code d’identification : Code d’identification Patient

N° centre / N° d’inclusion/ Initiales Nom Prénom

Je participe a la recherche : ARTHROL
Evaluation des effets du resveratrol per os dans I’arthrose du genou
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Dont le promoteur est I’ Assistance Publique — Hépitaux de Paris

Je recois le traitement suivant : Médicament de la recherche _ou controle

A la dose de : 2 gélules 2 fois par jour pendant I semaine
1 gélule 2 fois par jour pendant 6 mois

Date de début de traitement : ~ / /

Traitement recu = Numéro de randomisation attribué® : XXXXXXXXXXXX

CARTE PATIENT

Jesuis suivi(e) parle Dr..........cooviiiiiii i

A THOPItAl ..o,

En cas de nécessité de connaitre votre traitement en urgence, votre médecin
peut contacter le Centre Anti-Poison de I’hdpital Fernand Widal, a Paris
Z: 01400548 48
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Annex 8. SAE Form

irection de |'Organisation Médicale
- des relations avec les Universités

PARTIE RESERVEE AU
PROMOTEUR

)OMU)

épartement de la Recherche
inique
- du Développement (DRCD)

Formulaire de notification d’un Evénement Indésirable
Grave (EIG) survenant au cours d’une Recherche
Biomédicale ne portant pas sur un produit de santé

REFERENCE VIGILANCE :

Référence GED : REC-DTYP-0271

Dés la prise de connaissance de I'EIG par I'investigateur, ce formulaire doit étre diiment complété (3 pages), signé et
retourné sans délai au secteur Vigilance de la DRCI par mail (eig-vigilance.drc@aphp.fr). Il est a noter qu’il est possible de

transmettre les EIG au secteur Vigilance par télécopie au +33 (0)1 44 84 17 99 uniquement en cas de tentative infructueuse
d’envoi des EIG par mail (afin d’éviter les doublons).

Notification initiale |:|

1. Identification de la recherche
Acronyme : ARTHROL

P150938

Code de la Recherche :

ar l'investigateu
Risque : A P &

Suivi ’EIG [_] N° du suivi

Date de prise de connaissance de I'EIG

Date de notification : 20|
ji mm aaaa

r: | 20 ||
jj mm aaaa

Titre complet de la Recherche Biomédicale :

RANDOMIZED, PLACEBO-CONTROLLED TRIAL

EVOLUTION OF PAIN AT THREE MONTHS BY ORAL RESVERATROL IN PRIMARY KNEE OSTEOARTHRITIS : A MULTICENTER, DOUBLE-BLIND,

2. Identification du centre investigateur

Nom de I'établissement :
Ville et code postal :
Service :

Investigateur (nom/prénom) :

Tél : Fax :

3. Identification et antécédents de la personne se prétant a la recherche

Référence de lapersonne : ||| |- || | _|-1_1-1_1 Antécédents médicaux-chirurgicaux/familiaux pertinents pour
n"centre = n°ordre de sélection - initiale - initiale I’évaluation du cas (joindre un CRH le cas échéant) :
nom _ prénom
sexe:[JM [JF Date de naissance :
. Y Y A
Poids: |__|__|__| kg i mm 2333
Taille : cm
e Age:|__|__|__|ans
Date de signature du consentement: |__|__ | |__|_| -2 |.0_|__|__|
ji mm aaaa
Date de randomisation : | 120 | N° traitement ou N° randomisation :
jj mm 2aaa
4. Prolt’:edure’s gt ac’tes ajoutés par Ia! r;.etfherche (ex. : biopsies, IRM ... Date de réalisation Chronologle\
Barrer I’encadré si procédures et actes non réalisés) (jj i/mm/aaaa ) Avant la survenue Apres la survenue
de I'EIG de I'EIG
RESVERATROL ou Placebo || J_|_Il2]0]| || [] []
|l 11210 | | | ] ]
L L J12]0] | | [] []
LV J1.21 0| | | O [

= Annexe jointe au présent formulaire : [ ] Oui [ ] Non

5. Médicament(s) concomitant(s) au moment de I’EIG, a I’exclusion de ceux utilisés pour traiter I’événement indésirable
(compléter le tableau ci-apres et si nécessaire I’annexe relative aux médicaments concomitants ou barrer I’encadré si non applicable)
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Acronyme : ARTHROL

Référence de la personne se prétant a la recherche : ]

PARTIE RESERVEE AU PROMOTEUR

n°centre = n°ordre de sélection = initiale = initiale REFERENCE VIGILANCE :
nom prenom
Référence GED : REC-DTYP-0271
Nom commercial (de Voie Posologie Dates En Indication Action prise Causalité de I'EIG
préférence) ou (préciser d’administration cours? 0 : poursuite sans 0 : non lié au
Dénomination Commune 'unité (du ji/mm/aa au modification de la médicament

Internationale ex : mg/j) Jji/mm/aa) posologie 1:liéau

1:arrét médicament

2 : diminution de la 2 : ne sais pas

posologie

3 : augmentation de la

posologie

4 : ne sais pas

du || Il 1l M
CIL N Py
LU R O ) M
CIL I Py

(1) Voie d’administration : VO=voie orale ; IM=Intramusculaire ; IV=intraveineuse ; SC=sous-cutanée ou autre (a préciser) (2) En cours au moment de la survenue

de I'EIG

6. Evenement indésirable grave [EIG]

Diagnostic : [_] Définitif [_] Provisoire

Date de survenue des premiers symptéomes : |__|
Préciser lesquels

[l 11210 | | |

Organe(s) concerné(s[ :

Date d’apparition de I'EIG : Délai entre la date de procédure/acte ajouté
20 ] par la recherche et la date de survenue de
i mm aaaa I'EIG :
Heure de survenue : |__||__| hh |__||__| min Ny B
[ donnée manquante ii hh  min

L’événement a-t-il conduit a une interruption de la procédure/acte ajouté par la recherche ?

[ONon  [Joui Date:|_|_ ||l _I11L210] _|_1 [INon applicable

L'arrét de la procédure/acte ajouté par la recherche a été :
O Provisoire O Définitif

Le cas échéant, date de reprise de la procédure/acte ajouté par la recherche :

20 ] | | ] Non applicable

Récidive de I'EIG apres reprise de la procédure/acte ajouté par la recherche :

ONon OOQui Date:|__|_ ||| 1120 ]| ] Non applicable

Des mesures symptomatiques ont-elles été prises ?

|:| Non |:| Oui

Date: |__|_| [_|_I12_[_0_| _|_]|

Pl CISEI ettt et ete e eteeteebeeaesteseseesee e ses e s e asessensesss st easeaseasateeaeeneere et ehe et see e e neaneanean

L’événement a-t-il conduit a une levée d’insu ?

Critéres de gravité :

[ Nécessite ou prolonge I'hospitalisation :
au || 2 0]
au ||| _112_10_|_|_|

[] péces

|:| Mise en jeu du pronostic vital

|:| en cours

[] Incapacité ou handicap important ou
durable

[] Anomalie ou malformation congénitale

[] Autre(s) critére(s) médicalement
significatif(s), préciser :

Degré de sévérité :

[JLéger []Modére [ ] Sévere

[INon [Joui Date:| | || | |1 210 ] | | Résultat: ...................
Evolution de I’événement
|:| Déces |:| Sujet non encore rétabli, préciser :
O sans relation avec I'EIG Date: |_|_[I_|_I12]0_|_|_| O Etat stable
O en relation avec I'EIG i mm aaaa O Aggravation
O Amélioration
[] Résolu : Date:|_ | ||| |l210 ] | | [ Evolution inconnue
O sans séquelles ji mm aaaa
O avec séquelles, préciser lesquelles : LI
“hh  min_
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Acronyme : ARTHROL

Référence de la personne se prétant a la recherche : I T A T I I I I
n°centre = n°ordre de sélection =initiale = initiale
nom  prénom

PARTIE RESERVEE AU PROMOTEUR

REFERENCE VIGILANCE :

Référence GED : REC-DTYP-0271

7. Autre(s) étiologie(s) envisagée(s)

[INon []oui Sioui, préciser:

8. Examen(s) complémentaire(s) réalisé(s)

[[INon []oui Sioui, préciser date, nature et résultats : [joindre les bilans anonymisés]

9. Selon l'investigateur, I'événement indésirable grave est (plusieurs cases possibles)

Lié a la recherche biomédicale :

[]oui: O ala (aux) procédure(s)/acte(s) de la recherche biomédicale : resveratrol ou placebo

O Relation certaine O Relation probable O Relation possible O Relation improbable (non exclu)

[INon: O ala progression de la maladie faisant I'objet de la recherche : arthrose du genou
O a un (ou plusieurs) médicament(s) concomitant(s) administré(s), le(s)quel(s) :

O a une maladie intercurrente, laquelle :

O autre, préciser :

Notificateur Investigateur Tampon du service :
Nom et fonction : Nom :
Signature : Signature :
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ABSTRACT

Introduction Osteoarthritis (OA) pathophysiology is driven
in part by joint inflammation. Resveratrol has in vitro anti-
inflammatory properties. We aim to assess the efficacy of
oral resveratrol for knee pain at 3 months in people with
knee OA.

Methods and analysis We will conduct a randomised
double-blind placebo-controlled trial. Overall, 164
individuals with knee OA fulfilling 1986 American College
of Rheumatology criteria will be recruited in three tertiary
care centres in France and randomised to receive oral
resveratrol, 40 mg (two caplets) two times per day for
1week, then 20mg (one caplet) two times per day or a
matching placebo for a total of 6 months. Randomisation
will be centralised and stratified by centre. The allocation
ratio of assignments will be 1:1. The primary outcome

will be the mean change from baseline in knee pain on a
self-administered 11-point pain Numeric Rating Scale at
3 months. Secondary outcomes will be the mean change
in knee pain at 6 months, the function subscore of the
Western Ontario and McMaster Universities Arthritis

Index score, patient global assessment, proportion of
responders according to the Osteoarthritis Research
Society International-Outcome Measures in Rheumatology
criteria at 3 and 6 months, and self-reported number of
intra-articular injections of corticosteroids or hyaluronic
acid and consumption of analgesics and non-steroidal
anti-inflammatory drugs since the last contact. Other
interventions will be allowed and self-reported. Adherence
will be monitored by capsule counts and a booklet and
adverse events recorded at 3 and 6 months. Statisticians,
treating physicians and participants will be blinded to the
allocated treatment.

Ethics and dissemination The oral resveratrol in knee
osteoarthritis (ARTHROL) trial has been authorised by

the AgenceNationale de Sécurité du Médicament et des
Produits de Santé and ethics were approved by the Comité
deProtection des Personnes lle-de-France Ill. The findings
of the study will be published in a peer-reviewed journal
and disseminated at conferences. The design of ARTHROL
will warrant the translation of its findings into clinical
practice.

Trial registration number ClinicalTrials.gov identifier:
NCT02905799. Pre-results. First received: 14 September

6
1,2,3

Strengths and limitations of this study

» Firstrandomised controlled trial to assess the effects
of oral resveratrol on pain in knee osteoarthritis.

» A design to facilitate the translation of findings into
clinical practice.

» Innovative new formulation of oral resveratrol to
improve its bioavailability.

» Selection of primary and secondary efficacy
outcomes in accordance with Outcome Measures in
Rheumatology recommendations and Core Outcome
Measures in Effectiveness Trials initiative for phase
Il clinical trials in knee osteoarthritis.

» Participants will be recruited from tertiary care
centres and may not be fully representative of the
population with knee osteoarthritis in France.

2016. Last updated: 16 September 2016. Status: not yet
recruiting.

INTRODUCTION

In the 2015 Global Burden of Disease Study,
musculoskeletal disorders were identified
among the five main contributors to disabil-
ity-adjusted life years." Knee osteoarthritis
(OA) is one of the most disabling joint disor-
ders in Western countries” and OA is the first
cause of disability in people over 40 years old
in France.”

OA pathophysiologyis in partdriven bylocal
joint inflammation leading to severe tissue
damage. No efficient treatment exists for
structural changes in OA; the only treatments
are for painful symptoms and are mainly acet-
aminophen, non-steroidal anti-inflammatory
drugs (NSAIDs) and weak opioids. Unfor-
tunately, acetaminophen is weakly effective,
with a poor effect size of 0.10, and recent
data highlighted its potential cardiovascular

BM)
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adverse effects.?® For NSAIDs, serious cardiovascular and
digestive side effects do not support their prescription for
long duration. An optimised treatment for OA should be
efficient for both pain and inflammation, with minimal
adverse effects.

Resveratrol is a molecule of interest because it has in
vitro and in vivo anti-inflammatory and chondroprotec-
tive properties.’ " Resveratrol is available over the counter
in France as a dietary supplement. No serious toxicity has
been reported. In the field of rheumatic diseases, in vitro
evidence supports anti-inflammatory, anticatabolic, anti-
apoptotic and antioxidative properties of resveratrol in
various articular cell types, along with immunomodula-
tion properties for T and B lymphocytes.**’ Consistently,
resveratrol administered intra-articularly has shown
chondroprotective effects in preclinical models of OA,
mediated by decreased production of proinflammatory
and prodegradative soluble factors, and modulation of
cellular and humoral responses.Ql_QS In clinical research,
resveratrol has been evaluated in ageing, cancer, neurode-
generative diseases, menopausal conditions, and cardio-
vascular and liver diseases.” The doses used in these trials
were variable and not adjusted to the low bioavailability of
oral formulations.

New formulations of resveratrol have allowed for an
increase in oral resveratrol bioavailability.”* The plas-
matic peak is 10-fold increased and blood concentration
remains at significant levels for several hours. We hypoth-
esised that oral resveratrol in a new formulation could
reduce knee pain at 3 months as compared with placebo
in people with knee OA.

METHODS AND ANALYSIS

Design overview

This is a prospective, parallel-group, double-blind,
randomised controlled multicentre study. Duration of
follow-up for each participant will be 6 months postran-
domisation. The study will be reported according to the
Consolidated Standards of Reporting Trials statement.”

Setting and participants

Participants will be prospectively recruited among inpa-
tients and outpatients from Rheumatology and Reha-
bilitation departments of three tertiary care centres in
France with expertise in OA management (Cochin and
Saint-Antoine Hospitals, Paris, France and Gabriel-Mont-
pied Hospital, Clermont-Ferrand, France), by advertising
on the internet and in the media (newspapers and health
magazines) and by using posters in each investigating
centre. People interested in participating in the study will
be invited to contact a biomedical research technician by
phone or email. In addition, the computerised medical
records of each investigating centre will be searched from
2015 to 2017, and patients with the key words ‘knee OA’
in the records will be invited to participate in the study
by phone or mail by the biomedical research techni-
cian. The number of patients treated yearly for knee OA

in the participating centres is approximately 2000. The
biomedical research technician will check for eligibility
criteria, then, if appropriate, set up a face-to-face baseline
visit with one of the investigators, a senior specialist in
rehabilitation and/or rheumatology. The main eligibility
criteria will be knee OA fulfilling 1986 American College
of Rheumatology criteria, pain on a self-administered
11-point pain Numeric Rating Scale (NRS) 2>40/100,
symptom duration 21 month and Kellgren and Lawrence
X-ray score 1, 2 or 3. A complete description of the inclu-
sion and non-inclusion criteria is presented in online
supplementary appendix 1. Patients excluded for tempo-
rary reasons can be rescreened.

Experimental group

40mg (two caplets) of resveratrol will be administered
orally two times per day, 30min before a meal with a
glass of water, for 1week, then 20mg (one caplet) two
times per day for a total of 6 months. Pharmacokinetics,
bioavailability and toxicity of transresveratrol formula-
tion used in the oral resveratrol in knee osteoarthritis
(ARTHROL) trial have been previously described in
a phase I clinical trial.?* Briefly, 15 healthy volunteers
received a single dose of 40 mg of oral transresveratrol in
two forms (soluble galenic formulation or dry powder).
The single dose of the soluble transresveratrol was well
absorbed and elicited biologically efficient blood levels
(0.1-6 pM) for several hours. The soluble formulation led
to 8.8-fold higher transresveratrol levels in plasma versus
the powder. We have made substantial modifications to
the administration scheme as compared with the one
tested in the phase I clinical trial: (1) because transresver-
atrol is metabolised into glucuronide and sulfate conju-
gates coupled to renal elimination, we hypothesised that
giving a loading dose for 1week may allow attaining the
drug effect more rapidly, and (2) forthe maintenance
dose, we chose 40mg a day as tested in the phase I clin-
ical trial, but in two doses, because the half-life of the
soluble galenic formulation of transresveratrol is 79 min
only. Resveratrol will be freely supplied by the Yvery Labo-
ratory (patent number WO 2012/007252, Marseille,
France). Resveratrol is considered a dietary supplement
and is available over the counter. No marked toxicity has
been 1rep0rted.26 The caplets used in this study will be
exactly the same as those already available on the French
market. They will be stored in their original packaging
at room temperature, protected from humidity, light
and excessive heat. A box containing 7 pillboxes of 60
caplets each of resveratrol will be provided to each person
randomised to the experimental group. Individuals will
be asked to return the pillboxes for capsule counts at the
3-month and 6-month visits and to self-report adherence
by completing a booklet. However, no specific measures
will be taken to enhance adherence.

Control group
The Yvery Laboratory will supply the placebo and ensure
that it has a similar condition and taste as resveratrol. Two
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caplets of placebo will be administered orally two times
per day for 1week, then one capsule two times per day
for a total of 6 months. A box containing 7 pillboxes of 60
caplets each of placebo will be provided to each person
randomised to the control group and stored under the
same conditions as resveratrol.

Co-interventions

Pharmacological and non-pharmacological treatments
usually prescribed for knee OA will be authorised. Rescue
medications (analgesics and NSAIDs), joint injections
(hyaluronic acid and corticosteroids), symptomatic slow
acting drugs for OA (SYSADOA) and non-pharmacolog-
ical co-interventions including brace, insoles, walking
aids, physiotherapy, home-based therapeutic exercises
and weight loss will be assessed by using a standardised
checklist and recorded in the electronic case report form
(eCRF).

Outcomes

Primary and secondary efficacy outcomes have been
selected in accordance with Outcome Measures in Rheu-
matology (OMERACT)27 and Osteoarthritis Research
Society International (OARSI) recommendations® and
the Core Outcome Measures in Effectiveness Trials initia-
tive for phase III clinical trials of knee OA. As recom-
mended, the outcomes include those for pain, physical
function and patient global assessment. The primary
efficacy outcome is the mean change from baseline in
mean knee pain in the previous 48 hours on a self-admin-
istered 11-point pain NRS (0, no pain, to 100, maximal
pain) at 3 months. The secondary efficacy outcomes are
the mean change in mean knee pain on a pain NRS at 6
months, the mean change in the function subscore of the
self-administered Western Ontario and McMaster Univer-
sities Arthritis Index (WOMAC) questionnaire at 3 and
6 months (the French version of the questionnaire),”
the mean change in patient global assessment at 3 and 6
months on a self-administered 11-point global assessment
NRS (0, worst possible, to 100, best possible), the propor-
tion of responders according to the OARSI-OMERACT
at3 and 6 months,‘% the self-reported number of intra-ar-
ticular injections of corticosteroids or hyaluronic acid and
the self-reported consumption of analgesics (non-opioid,
weak and strong opioids) and NSAIDs since the last
contact on a self-administered four-class scale (never,
several times a month, several times a week, daily) at 3
and 6 months. Information about the WOMAC question-
naire and OARSI-OMERACT response is presented in
online supplementary appendix 2. For participants who
discontinue or deviate from intervention protocols, the
same outcome data will be collected if possible.

Randomisation and allocation concealment

Individuals who meet the inclusion criteria and agree to
participate will be randomly assigned to the resveratrol or
placebo group at the inclusion visit. The allocation ratio
of assignments will be 1:1. Participants, care providers,

data collectors, outcome assessors and statisticians will
be blinded to the allocated group. The randomisation
sequence will be computer generated by a statistician of
the Centre d’Epidémiologie Clinique. The list will be strati-
fied by centres with variable block sizes. The randomisa-
tion process will be centralised at the coordinating office
(Unité de Recherche Clinique, Cochin Hospital), which will
have no involvement in the enrolment, follow-up or
assessment of participants. Only the independent statis-
tician of the Centre d’Epidémiologie Clinique, the computer
programmer at the coordinating office who will imple-
ment the sequence assignment in the secure eCRF, and
the Yvery Company will have access to the randomisation
list. The Yvery Company will label the resveratrol and
placebo caplets and provide them with strictly identical
presentations to each centre for the whole research dura-
tion. In each centre, the investigator will blindly deliver
the medication to patients enrolled according to their
randomisation number, at once, for the whole research
duration. The sequence will be concealed by use of a
computer interface implemented in the eCRF. Treatment
administration and clinical monitoring of the experi-
mental products will be the same in the experimental and
control groups.

Blinding can be broken only if the investigator deems it
necessary for the safe management of a specific medical
condition of a subject, and whenever possible, the meth-
odologist and sponsor will be consulted before breaking
the blind. If the blind is broken for any reason during
the study, the moment at which the blind was broken
and all other relevant information will be documented
by the investigative site and other sponsor designees, as
appropriate. The reason for breaking the blind will be
indicated and justified in the source documentation and
in the eCRF.

Statistical aspects

The sample size is estimated at 164 patients. We have
predicted a difference in mean change from baseline
of 15 points on the pain NRS between resveratrol and
placebo groups, with a SD of 27 points, and a power of
90%, corresponding to 69 patients in each arm. Consid-
ering a 15% lost to follow-up, we will need to enrol an
estimated 82 patients for each arm. Fifteen points on
pain NRS is considered the minimal clinically perceived
difference in pain for patients with knee OA. All analyses
will be performed on an intent-to-treat basis, in that all
patients will be considered in the analysis and will be anal-
ysed in the group to which they had been assigned. For
descriptive analyses, qualitative variables will be reported
with absolute and relative frequencies and quantitative
variables with median (IQR). To compare differences in
changes in values between the two groups for quantita-
tive variables, a constrained longitudinal data analysis will
be used. In this model, both the baseline and postbase-
line values will be modelled as dependent variables (the
constrained longitudinal data analysis model assumes
that both the baseline and postbaseline measurements
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are jointly multivariate normally distributed because
the baseline value is treated as part of the response
vector). The true baseline means will be constrained
to be the same for the two treatment groups. This anal-
ysis provides an adjustment for the observed baseline
difference in estimating the treatment effects. Random
effects at patient and centre levels will be added to these
models. Results will be expressed as differences in mean
change from baseline with 95% CI at 3 and 6 months. The
constrained longitudinal data analysis model can include
all randomised subjects with a baseline or postbaseline
value. Such methods based on maximum likelihood are
consistent under the missing-atrandom assumption.
Qualitative outcomes will be analysed by a mixed logistic
regression model with a random effect at centre levels.
Data analysis will involve use of SAS V.9.4. Blinded stat-
isticians will perform the statistical analyses at an inde-
pendent centre (Centre d'Epidémiologie Clinique, Paris

Descartes, Hopital Hotel-Dieu). The statistical analysis
will be further detailed in a dedicated Statistical Analysis
Plan before any analysis is undertaken.

Participant timeline
Schedule of enrolment, interventions and assessments
is shown in Table 1.

Baseline visit

Inclusion and non-inclusion criteria will be validated at
baseline by the investigator during a face-to-face visit.
The individual will be informed and the written consent
collected by the investigator. Then, the participant will
be enrolled and randomised. Specific additional clin-
ical examination, laboratory tests or imaging will not
be required for the purpose of the study. Information
regarding demographics (age, gender, body mass index,
education and employment status), medical history (date

Table 1 Schedule of enrolment, interventions and assessments

Study period
Enrolment Postallocation Close-out
Timepoints Month 0 Month 3 Month 6
Eligibility screen X = =
Informed consent X - -
Allocation X - -
Delivery of the experimental product X - -
Delivery of a participating card X - -
Instructions to keep and return the pillboxes X - -
Interventions
Oral resveratrol
Oral placebo
Assessments
Baseline variables
Demographics X - -
Medical history X - -
Outcome measures (analyses planned)
Knee pain X X X
WOMAC function subscore X X X
Patient global assessment X X X
OARSI-OMERACT response - X X
Analgesics and NSAIDs consumption X X X
Injections of hyaluronic acid and/or corticosteroids X X X
Collected variables (no analyses planned)
Symptomatic slow acting drugs for OA consumption
Non-pharmacological co-interventions X X X
Adverse events - X X
Adherence - X X

NSAIDs, non-steroidal anti-inflammatory drugs; OA, osteoarthritis; OARSI, Osteoarthritis Research Society International; OMERACT, Outcome
Measures in Rheumatology; WOMAC, Western Ontario and McMaster Universities Arthritis Index.
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of diagnosis, symptoms duration, side affected, medical
history, surgery and trauma history of the affected knee,
X-ray findings including Kellgren and Lawrence grade
and OA location (ie, femorotibial medial, femorotibial
lateral and/or patellofemoral OA)), medications in the
previous 3 months (analgesics, NSAIDs and intra-artic-
ular injections of hyaluronic acid and/or corticosteroids
and SYSADOA) and current non-pharmacological co-in-
terventions (brace, insoles, walking aids, physiotherapy,
home-based therapeutic exercises and weight loss) will be
recorded in the eCRF by using a standardised checklist.
Baseline values for prespecified assessment criteria will
be collected by using printed self-administered question-
naires and data will be entered in the eCRF by a biomed-
ical research technician. The investigator will deliver
the experimental product to the participants according
to their randomisation number and give them a partici-
pating card in a clinical trial. Participants will be asked to
keep and return the pillboxes for capsule counts at the
3-month and 6-month visits and to self-report adherence
by completing a booklet.

Three-month and 6 month visits

The investigator will assess participants during a face-to-
face visit. Values for prespecified assessment criteria will be
collected at 3 and 6 months by using printed self-admin-
istered questionnaires, and data will be recorded in the
eCRF by a biomedical research technician. In addition,
the investigator will record adverse events (AEs) since the
last contact by asking an open-ended question (“Did you
have any adverse events since the last contact?”), count
the caplets remaining in the pillboxes, check the self-re-
ported adherence booklet and assess non-pharmacolog-
ical co-interventions by using a standardised checklist. In
the event that the participant missed the appointment,
self-administered questionnaires, AEs, capsule counts and
non-pharmacological co-interventions will be collected
by mail, email or phone by a biomedical research tech-
nician and recorded. To reduce the amount of missing
data, promote participant retention and complete the
follow-up, reminder newsletters will be sent once a month
by mail or email to inform participants of the progression
of the study.

End of the research

At the end of the research, patients will be advised to
continue their usual medical follow-up with their treating
physician. Ending a subject's participation will not affect
the normal medical managementin any way. No exclusion
period for another biomedical research will be required.
At the end of the study, participants will be informed of
the results on request.

Data management

Data collection

Data will be entered into an eCRF, completed by the
investigator during each visit. Data from printed self-ad-
ministered questionnaires will be entered in the eCRF by

a biomedical research assistant after the visits. The inves-
tigator must give an explanation for each missing data.
Changes in the data in the eCRF will be tracked. Discor-
dant data in the eCRF will be corrected by queries.

Data monitoring

In accordance with the French Good Clinical Practices,
the sponsor, DRCD, is responsible for obtaining the
permission of all parties involved in the research to guar-
antee direct access to all locations where the research is
carried out, the source data, the source documents and
the reports, with the goal of quality control and audit by
the sponsor. In accordance with the legislative and regula-
tory provisions in force (Articles L.1121-3 and R.5121-13
of the French Public Health Code), the investigators will
make available to those in charge of monitoring, quality
control and audit relating to the biomedical research the
documents and personal data strictly necessary for these
controls. Source documents are defined as any original
document or object that can prove the existence or accu-
racy of a piece of information or a fact recorded during
the research.

Quality control

A clinical research associate appointed by the sponsor
will be responsible for the proper conduct of the research
and for collecting and documenting, recording and
reporting the data generated in writing, in accordance
with the standard operating procedures applied within
the DRCD and in accordance with French Good Clin-
ical Practices as well as with the legislative and regulatory
provisions in force. The investigator and the members of
the investigator's team agree to make themselves available
during quality control visits carried out at regular inter-
vals by the clinical research associate. During these visits,
the following elements will be reviewed: written consent,
compliance with the research protocol and with the
procedures defined therein, quality of the data collected
in the eCRF including accuracy, missing data, consistency
of the data with the source documents (medical files,
appointment books, original copies of laboratory results,
among others) and management of the treatments used.

ETHICS AND DISSEMINATION

Ethical considerations

Methods for obtaining information and consent from research
participants

In accordance with Article L.1122-1-1 of the French Public
Health Code, no biomedical research can be carried out
on a person without free and informed consent obtained
in writing after the person has been given the information
specified in Article L.1122-1 of said code. The investigator
or a doctor representing the investigator obtains the free
and informed consent, in writing, of the individual before
their inclusion in the research. The information sheet
and a copy of the consent form signed and dated by the
research participant and by the investigator or the doctor
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representing the investigator are given to the individual
before their participation in the research. In addition,
the investigator will specify in the research participant's
medical file the methods used for obtaining consent as
well as the methods used for providing information with
the goal of obtaining consent. The investigator will retain
the original signed and dated copy of the participant’s
consent form.

Data confidentiality

Those responsible for biomedical research quality control
(Article L.1121-3 of the French Public Health Code) will
take all necessary precautions to ensure the confidenti-
ality of information about the experimental medications,
the research, the research subjects and in particular the
identity of the participants and the results obtained.
Investigators are subject to professional secrecy (in accor-
dance with the conditions set out in Articles 226-13 and
226-14 of the Penal Code). During or after the biomed-
ical research, the data collected for the research partici-
pants and sent to the sponsor by the investigators (or any
other specialised parties) will be made non-identifying.
Anonymisation of the patients will be ensured by using
a code number and initials, reported on each needed
document for the research, or by erasing nominative data
on copies of source documents. Under no circumstances
should the names and addresses of the subjects involved
be shown. The sponsor will ensure that each research
participant has given permission in writing for access to
their personal information that is strictly necessary for the
quality control of the research. Access to the eCRF will be
restricted by an access code and a personal and unique
password system for each user. Each investigator will, in
addition, have access to a specific profile that attributes
or withholds access to certain functions of the system
(entering data, or simply viewing the data of the enrolled
participant or all the study data, possibility of change and
validation by the clinical research associate, etc). Data will
be stored on a secure server, with data encrypted during
transmission and automatic internal saving of a copy
on the server that will host the eCRF. This research falls
under the Méthodologie de référence according to the provi-
sions of Article 54, paragraph 5 of modified Law no 78-17
of 6 January 1978 relating to information technology,
data files and privacy. This change was approved in a deci-
sion on 5 January 2006. AP-HP, the research sponsor, has
signed a commitment to comply with the Méthodologie de
référence. Specific documents for biomedical research will
be archived by the investigator and the sponsor for 15
years after the end of the research.

Legal obligations

AP-HP is the sponsor of this research and by delegation,
the DRCD performs the research's missions in accor-
dance with Article L.1121-1 of the French Public Health
Code. For this biomedical research relating to a medica-
tion for human use and prior to starting the research,
AP-HP has obtained the favourable opinion of the Comité

de Protection des Personnes (CPP) Ile-de-France 111, within the
scope of its authority and in accordance with the legis-
lative and regulatory provisions in force. AP-HP has also
obtained authorisation from the Agence Nationale de Sécu-
rité du Médicament et des produits de santé (ANSM) (French
Health Products Safety Agency); registration number
RCB 2016-A01310-51). AP-HP has signed a commitment
to comply with the Meéthodologie de reference. AP-HP will
make a standard declaration to the Commission Nationale
de l'Informatique et des Libertés.

Modifications to the research

Any substantial modification to the protocol by the
coordinating investigator must be sent to the sponsor
for approval. After approval is given, the sponsor must
obtain, before starting the research, a favourable opinion
from the CPP and authorisation from the ANSM within
the scope of their respective authorities. The information
sheet and the consent form can be revised if necessary,
particularly with substantial modification to the research
or if adverse reactions occur.

Safety considerations

The investigator will record all serious AEs (SAEs) and
non-SAEs since the last contact by asking an open-ended
question (“Did you have any adverse events since last
contact?”) during face-to-face visits at 3 and 6 months.
In the event that the participant missed the appoint-
ment, AEs will be requested by mail, email or phone by
a biomedical research technician and recorded. All SAEs
and non-SAEs will be recorded in the ‘Adverse events’
section of the eCRF by the investigator.

Notification of an SAE

The investigator will notify the sponsor, immediately
on the day when he/she becomes aware, of any SAE,
except those that are prespecified (see below). The
investigator must report all SAEs that occur in research
participants on the date of the first administration of an
investigational product and throughout the period when
the participant is monitored. SAEs that do not require
immediate notification to the sponsor are recorded in
the ‘Adverse events’ section of the eCRF. They include
events associated with (1) the normal and natural evolu-
tion of the pathology including scheduled medical visits
for the follow-up of knee OA, scheduled hospitalisations
for the routine treatment of knee OA (joint injection and
rehabilitation), and not related to a worsening of the
condition, and expected symptoms secondary to knee
OA worsening such as joint pain, joint effusion, OA flare,
walking difficulties or surgical knee joint replacement for
OA; (2) special circumstances including hospitalisations
for pre-existing conditions, surgery scheduled prior to
the research, social or administrative purposes or admis-
sion to the emergency room less than 12hours and (3)
AEs likely to be associated with the treatments prescribed
as part of the patient's care during the monitoring of the
research, including AEs related to rescue medications
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(analgesics and NSAIDs) or joint injections (hyaluronic
and corticosteroids) that include increased pain, joint
swelling, mild joint effusion that can last a few days, skin
flush following corticosteroid injections that can last a
few hours and exceptionally, septic arthritis or allergic
reaction.

Investigation of an SAE

The investigator will document the SAE as thoroughly
as possible and provide the medical diagnosis by using a
specific SAE form. The investigator will assess the severity
of the SAE: (1) mild, tolerated by the participant, does not
interfere with daily activities; (2) moderate, sufficiently
uncomfortable to affect daily activities and (3) serious,
preventing daily activities. The investigator will assess the
causality relation between the SAE and the clinical trial.
The method the investigator uses will be based on WHO-
Uppsala Monitoring Centre method and will include the
following four causality terms: (1) certain, (2) probable/
likely, (3) possible and (4) unlikely (not excluded). Their
comprehensive definition is provided in online supple-
mentary appendix 3. The sponsor represented by the
Vigilance department will continuously assess the safety
of the clinical trial throughout the trial. The sponsor is
responsible for assessing (1) the seriousness of all AEs
reported and (2) the causality relation between the SAE
and the acts/procedures/tests added by the clinical trial.

Investigation of an AE

All SAEs considered by the investigator and/or the
sponsor to be possibly related to the act/procedures/
tests/products administered, specific to the clinical trial,
can be reasonably considered suspected adverse reactions
(SARs). Any SAR whose nature, severity or outcome is not
consistent with the information related to the acts/proce-
dures/and or products administered during the clinical
study is considered unexpected. The sponsor represented
by the Vigilance department will assess the expected/
unexpected nature of an SAR according to the informa-
tion described in online supplementary appendix 4.*°
The sponsor reports any suspected unexpected serious
adverse reaction, within the legal deadline, to the ANSM
and CPP.

Dissemination plan

We aim to publish the results of ARTHROL trial in a
peerreviewed journal and present the findings to physi-
cians who manage knee OA at national and international
conferences. The investigators will be involved in drafting
manuscripts, abstracts, press releases and any other publi-
cations arising from the trial. Authorship will be deter-
mined in accordance with the International Committee
of Medical Journal Editors guidelines. There will be no
intended use of professional writers. AP-HP is the owner
of the data, which cannot be used or disclosed to a third
party without prior approval from the AP-HP. The full
original protocol in English and the full dataset will be
available by contacting the coordinating investigator, Prof

Francois Rannou (francois.rannou@aphp.fr). Statistical
codes will be available by contacting the biostatistician of
the study, Dr Gabriel Baron (gabriel.baron@aphp.fr).

The ARTHROL study will be the first to assess the clin-
ical effects of oral resveratrol in knee OA. If the results
are positive, resveratrol will represent an interesting and
safe alternative for treating painful knee OA.
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